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How General Electric 
is developing better 
steam turbine-generator 
service 
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me ways that G-E service 
maintain the product superiority 


7 
ate 
Laboratory testing of full-size parts like new 


thrust bearing (above), other continuing studies, 


confirm component design improvements 





Engineering evaluation at plant site by G-E 


specialists improves installation time and costs. 





Engineering seminars held at factory by men 


like J. E. Downs, Mgr.—Turbine Engineering, 


inform field service representatives of latest advances. Average professional experience of each 


local G-E service representative is 17 years 


INSTALLATION SERVICE STUDY TEAM 
helps simplify field erection by con- 
tinually studying methods for reducing 
installation time and cost. It also seeks 
easier inspection procedures by suggest 
ing appropriate improvements in equip- 


ment design. 


PERFORMANCE 


owners 


INTERPRETATION 


abnormal 


helps 
evaluate sectional 
pressures and efficiencies, loss of ca 
pacity, and other operating irregular- 
ities. General Electric initiates tests t 
prove new designs, and aids owners in 
conducting their own performance tests 


on duplicate machines. 


ENGINEERING CONSULTATION is con- 
tinuously available from factory com- 
ponents. Here electrical and mechanical 
engineers specialize in providing prompt 
supporting attention to problems that 


may arise during the life of your unit. 


MATERIALS AND PROCESSES LABORA- 
TORY ASSISTANCE is offered for any un- 
usual service requirement. Nearly 300 
chemists, 


physicists, specialists and 


technicians are available for field 
studies, consultation, and advanced non- 


destructive testing. 









FACTORY FACILITIES 


PRODUCT 
SERVICE 
COMPONENT 


ENGINEERING 


hd yo 


MAINTENANCE TASK FORCE establishes 
procedures to speed repairs and min- 
imize 


outages by: assuring efficient 


repair routines, carefully analyzing 
shop operations to eliminate uncertain- 
ties, and coordinating our action with 


owner’s requirements. 


MATERIAL PROCUREMENT ADVANTAGES 
help reduce downtime. Large volume 
production, a backlog of currently ap- 
proved materials such as composite 
forgings, tubing, and bar stock, and an 
efficient purchasing organization con- 
stitute power aids in meeting emer- 


gency requirements. 


General Electric's integrated service 
program of KEEPING POWER 
MAKERS ON THE LINE provides a 
major added value that helps increase 
system efficiency and reliability, and 
operating expenditures. For 
more information on this Program, con- 
tact your nearest G-E Apparatus Sales 
Office or write for Bulletin GED-3666 
“Keeping Powermakers on the Line.” 
General Electric Co., Section 301-392, 
Schenectady 5, N. Y. 
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MORE POWER TO AMERICA 


GENERAL @@ ELECTRIC 


DISTRICT AND LOCAL OFFICES 
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OWNER’S UNIT 





Two-way flow of service information through Product Service component permits close 


liaison between factory personne! and field representatives on specific service problems. 
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FIELD SERVICE 
REPRESENTATIVE 
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Published for 85 years 
for those engaged in 

the business of generating 
transmitting, distributing, 
or applying electric power 
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Open coal conveyor structure shown under construction above carries 
Okolite-Okoprene power and control cables from Metropolitan Edison 
Company’s new Poriland Generating Station to coal storage yard. Three 
types of the same cable meet in the tunnel (right) beneath the switching 
station: Okolite-Okoprene with CM-OT finish; Okolite-Okoprene with 
aluminum Loxarmor; Okolite-Okoprene with straight Okoprene sheath. 
































Another leading utility picks 
Okolite-Okoprene for maximum margin of safety 


Utmost reliability, proved by long- conveyors, fans and practically all ...and installed in outdoor trays lead- 
term service records, is the reason other operating equipment. ing to coal storage yard. 
why Okolite-Okoprene was selected 


for the brand new Portland, Pa., e@ For maximum protection against soil Power stations from coast to coast 
Generating Station of the Metropol- corrosion, mechanical damage and rely on Okolite-Okoprene for vital 
itan Edison Company—engineered insect attack...Okolite-Okoprene con- power and control circuits—a testi- 
by Gert Ansocindes. Ine. Various trol cable with Type CM-OT (corru- monial to its dependability . . . its 

/ gated bronze tape) finish is used for long life and dielectric strength . . . 


Okolite-Okoprene cables have been direct burial underground circuits to 
installed for 600-volt power and the switching station in the yard. Fin- 
control service with protective cov- ish combines remarkable compressive 
erings designed for specific installa- strength with light weight and easy 
tion conditions. For example: handling. 


its resistance to corona cutting, 
moisture, heat, chemicals and me- 
chanical damage. For further infor- 
mation on this premium quality 
cable, made by Okonite’s exclusive 
® To avoid expense of conduit...permit @ For great weathering strength and re- strip-insulating Process ,.. and its 
quick addition of new circuits...Oko- sistance to abrasion... Okolite-Oko- adaptability to your important cir- 
lite-Okoprene power cable with flex- prene control cable with an overall cuits, write for Bulletin EW-1085, 
ible aluminum Loxarmor, in trays, Okoprene sheath is used for most The Okonite Company, Passaic, 
carries power to motors, pumps, coal other control circuits within station New Jersey. 


where there’s electrical power... there’s OKONITE CABLE 


6358 



































It Pays to Read the Ads 





A few weeks ago an electrical manufacture! you. This advertising, like that referred 
was literally swamped with requests for info1 above, provides valuable data on new and 
mation on a product advertised in Electrical better products that can be applied to the 
World. ‘This product and its application to improvement and economic expansion of 
electrical systems had been advertised suc- electric systems. 
cessfully before. But this time something very That is what businesspaper advertising is 
timely was emphasized. ‘The key was—saving designed to do for our readers. It’s the edi 
money. For today everyone in the industry is torial pages of Electrical World that tell you 
looking harder than ever for ways to reduce how to do the job. But it is the advertising 
capital investment. ‘This is the number one pages that tell you what equipment to use. 
problem. \dvertising works for you so “it pays to read 

In this issue of Electrical World, sixty-five the ads” 


suppliers of equipment and services are pre- 


. . . . . 
4 { senting important and useful information fot yee 8 / L, Ze 
iy 
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NEW j 
SANGAMO |. 
DEMAND -~ 

METERS 


of the type 


that YOU 
prefer ! 





THERMAL DEMAND compact Type PWS watthour and Lincoln 
demand meter mbines the new features of the two-stator polyphase meter and the Lincoln 


watt demand meter 


It's easy to read — easy to adjust. Simplified 


design makes components readily accessible 


Where future load growth is anticipated, capacity of the 
demand element can be doubled by changing two link 
connections and changing the demand scales (24/48 kw 
or 48/96 kw). 


MECHANICAL DEMAND 


Sangamo's new Type D mechanical demand register, 
when installed on any of the Sangamo Type P2 extended 
range watthour meters, accurately measures kw demand 
on all polyphase loads 

Universal and standard Type D registers were designed 
to give greater disk visibility, better service accuracy, 
time interval indication, and simple disengagement of 


timing motor for register checking. 


ACKNOWLEDGED LEADERSHIP 
IN DEMAND MEASUREMENT 





SANGAMO ELECTRIC COMPANY 


SPRINGFIELO, I1LLINOTIS 
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TANGENT W/BRACES NO. 702 
H-FRAME STRUCTURE, DOUBLE PLANK CROSSARMS WITH METAL SPACERS, POLE TOP STATIC 
WIRE SUPPORTS, AND WOOD CROSS BRACES DESIGNED FOR 69 TO 154 KV CONSTRUCTION 
DRG. REF. + E QUANTITY DESCRIPTION DRG. REF. + QUANTITY DESCRIPTION 
792 2 Pole 15 Vee brace 33%” x 4%” cross section 
2 Crossarm 22 l set Cross brace w/fittings, clamp, 
2 3 Steel spacer fitting w/mounting 7” pole boits and curved washers 
boits 26 2 Static wire support 

5 2 Stud bolt 7%” w/washer nuts 27 4 Machine bolt 34” 

6 8 MF locknut 7” 28 4 MF locknut %4 

7 1 Bent stud bolt %” x 8’ w/2 29 2 Clevis 

sq. nuts 36 2 Suspension clamp for static wire 
7 2 Bent bolt 7%” x 5142” w/sq. nut 38 As required Suspension insulators and fittings 
I. 
y 

ath. — ce ' ™. 
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The combination of top quality materials and special- 
ized Graybar service can make a substantial contri- 
bution to simplifying your pole line projects. For 
example, take the structure illustrated here. 


These complete cross-arm units are fabricated and 
fitted with hardware according to your specifications. 
Every pre-bored member fits perfectly. You reduce 
time consumed and cost of field assembly. You can 
plan on a far more smoother, efficient operation and 
completing the job on schedule. 


GRAYBAR ELECTRIC COMPANY, INC. 
420 Lexington Avenue, New York 17, N. Y. 


Call Graybar titst ror... 
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Need assistance in solving tough or unusual prob- 
lems? In addition to our regular service, Graybar 
Outside Construction specialists and field repre- 
sentatives are always ready to share with you their 
specialized knowledge. 


For assistance, advice, complete quotations and 
the quality materials that assure uninterrupted service 
to your customers, make your next transmission or 


pole line order read “via Graybar”. 
761 
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PRINCIPAL CITIES 
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PENNSYLVANIA TRANSFORMER introduces 




















In announcing the new Phase-Isolat- 
ed LTC Transformer, the sales and 
design engineers believe they are 
offering the ultimate in three-phase 
transformers. For the first time, here 
is a transformer that offers you ALL 
of the advantages and flexibilities of 
single-phase regulation. The cost is 
only slightly higher than that of a 
conventional three-phase LTC trans- 
former; however, this extra cost is 
more than erased by the economies 
derived in the following two ways: 
(1) Purchasing and handling a single 
piece of equipment. 


2) Installing and placing into serv- 
ice one Phase-Isolated LTC three- 
phase transformer rather than 
three separate regulators, bypass 
switches and a transformer or a 
transformer bank. 


THREE INDEPENDENT 

CONTROL CIRCUITS 

Each phase of Pennsylvania’s three- 
phase LTC transformer has an in- 
dependent control circuit and LTC 
mechanism. Thisenablesit toregulate 
the outgoing voltage of each phase in 
accordance with the individual load 
demands of each phase. The separate 
control circuit for each phase allows 
the accurate selection of “R’’ and 
““X”’ compensation settings for each 
phase. Similarly, each phase has its 


PENNSYLVANIA TRANSFORMER DIVISION 
McGRAW-EDISON COMPANY (ius 


EDISON 


CANONSBURG, PA. Greater Pittsburgh District 


7 


@ @ @ LTC transformer to permit safe 
inspection and maintenance of LTC 





switch contacts and complete drive 
mechanism while transformer remains 
energized and supplies uninterrupted 
three-phase power to its load. 


@ @ @ three-phase LTC transformer to provide 
SINGLE PHASE regulation controlled 
individually from separate independent 


control circuits. 


own independent voltage regulating 
relay, voltage level adjustment, band 
width adjustment, operation selector 
switch, operation counter, inte- 
grating time delay assembly, and 
potential test terminals. 


COMPLETELY SELF-CONTAINED 
All Pennsylvania Phase-Isolated 
LTC Transformers are completely 
self-contained. Each phase has a 
separate internally mounted current 
transformer for its independent line 
drop compensator and a separate 
internally mounted potential supply 
for its independent voltage regulat- 
ing relay and LTC mechanism 
drive motor. 


BYPASS SWITCH 

Each phase of Pennsylvania’s Phase- 
Isolated LTC Transformers has a 
manually operated, integrally 
mounted, oil-immersed combination 





LTC bypass, disconnecting, and 
grounding switch that permits safe 
inspection and maintenance of LTC 
switch contacts and complete drive 
mechanism while the transformer re- 
mains energized supplying uninter- 
rupted three-phase power. The 
bypass switch for each phase is key 
interlocked to prevent operation 
except when the LTC mechanism 
for that phase is in its neutral posi- 
tion. Terminals are provided for the 
convenient attachment of visible 
grounds to both ends of the series 
winding and both ends of the pre- 
ventive auto winding when the LTC 
compartment is open. 


For further information write 
on your company letterhead 
for free copy of descriptive 
booklet No. 591. Address Sales 
Dept.Pennsylvania Transformer 
Division, McGraw-Edison 
Company, Canonsburg, Pa. 








— 





BIL LOW VOLTAGE 
75 Kv 








1 


Pennsylvania Phase-Isolated Three-Phase Transformers 
are available in the following kva and voltage ratings: 


————— a 


4160Y/2400 or 4360Y/2520 volts 
95 Ky | 8320Y/4800 or 8720Y/5040 volts 


110 Kv 12470Y/7200 or 13090Y/7560 or | 
| 13200Y/7620 or 13800Y/7900 volts | 


KVA 

| 1000 Kva thru 2500/3125 Kva incl. 

| 1000 Kva thru 5000/6250 Kva incl. 
1000 Kva thru 7500/9375 Kva incl. 
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POWER 


TRANSFORM E 


the NEW Phase-Isolated 
LTC TRANSFORMER 


(Patent Applied For) 


Key interlock. 


Position indicator with 
adjustable limit switches. 


Individual LTC mechanism 
and drive motor. 


High voltage bushings. 


Provisions for conveniently 
applying visible grounds. 
Magnetic type liquid 


level indicator. 


Key interlocked, manually 
operated, combination 
LTC bypass, disconnecting 
and grounding switch. 


Low voltage bushings. 


Pressure vacuum gauge. 


Individual LTC 
compartment drain valves. 


Weatherproof control 
cabinet. 


Bypass switch 
compartment drain valve. 








it 
Control 
Centers... 











Federal Pacific 
gives what you’re 
looking for 





RELIABILITY 


SAFETY 
FLEXIBILITY completely 


disengages unit from energized bus... 
can be locked in open position to pre- 
vent accidental contact 
steel barriers 
isolate each unit from adjacent parts. 
prevent 
1 a single vertical section. accidental contact with energized bus 
uhe n > 
oversize wiring spaces when starter unit is removed. 


nstallation and fa 





0 chance in the design of this control center. Structure, operating efficiency and dependability—as well as to provide unified responsi- 
starters, and protective devices have all been carefully engineered, manufac- bility for performance. For complete details write for Bulletin 2-2000A, Federal 
ed and coordinated by Federal Pacific to assure the highest standard of Pacific Electric Company, General Offices: Dept. 305, Newark 1, New Jersey. 


FRE FEDERAL PACIFIC ELECTRIC COMPANY 
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The Electrical Week 








LATE NEWS > 


AIEE nominations . . . J. H. Foote, Commonwealth Services, for 
president; D. L. Green, Gilbert Associates; J. W. Davis, Southern Bell 
T&T; M. H. Knight, Bureau of Reclamation; R. Dupuis, Quebec 
Hydro; and F. S. Bacon, Gamewell Co—all for vice presidents. 


Philadelphia Electric to study decentralized peak-shaving, using 4,200- 
kw prototype diesel generating unit on a trial basis. Super-chargers 
to boost capacity of remote controlled, unattended units to 6,000 kw 
in May. This may mark beginning of a trend. 


Washington Wire . . . Sen Kerr introduces TVA bond-financing bill 
identical to his of last year and to the one introduced in the House 
two weeks ago . .. Joint Committee on a A-Energy gets four new Re- 
publicans: Sens W. F. Bennett (Utah) and G. D. Aiken (Vt.); and 
Reps W. H. Bates (Mass.) and J. Westland (Wash.) 
Hearings on possible integration or interconnection of U. S. 
private and public power systems to produce the “greatest possible 
efficiency and economy” have been called for by Sens Murray 
(D-Mont.), Neuberger (D-Ore.), and Carroll (D-Col.). Murray 
said this nation should organize its electric power industry 
into large integrated systems for the greatest efficiency and 
economy ... This nation cannot take the haphazard approach to the 
development of giant power grids. 


13,500 AFL-CIO workers strike at eight Allis-Chalmers plants. Of 
these plants, only four make electrical equipment. 3,500 workers 
remained on the job at Norwood, Ohio and at the York, Pa., plant, 
formerly owned by S. Morgan Smith. 


Obituaries . . . E. Phillips, 85, founder and former president of Long 
Island Lighting, dies in New York City. Electrical industry victims of 
last week’s N. Y. air crash: B. J. Martin, Electrified Industry; E. Evans, 
Kellogg Switchboard; and C. Howlett of GE. 


POWER OUTPUT—UP 7.5% (Week ending Jan. 31), Kwhr 13,151,000,000 


Billions of Kwhr 
14.5 





Per Cent Change From Previous Year 
Jan. 17 Jan. 24 Jan. 31 


Total U.S..... +75 +80 +75 
13.5 niticasciosoaeescaces New Eng. .... +77 +82 +88 
Mid. Atlantic... +53 +65 +77 
13.0 NN oe Cent. Ind, .... +95 +108 +10.2 
R West Cent. ... +100 +125 +12.2 
A Southeast .... +50 +46 +09 
125 : South Cent... +4107 +4107 +4121 
Rocky Mount... +66 + 8.2 t 48 
Pacific 

12.0 RE 8.4 74 + 8.1 
SD wkscaawse 6.6 63 +94 

11.5 Seasonally Adjusted Index 244.7 


11.0 & 
10.5 






J F M A M 
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Week Ago 245.2 Year Ago 226.9 


Source: Edison Electric Institute 


Preview of this Issue 





EVENTS > National Electrical Week gets underway at some 160 utilities and 
manufacturers, according to NEW Chairman N. J. MacDonald 
(p 44)... The first electric sports car will be coming off the produc- 
tion lines in a few weeks and is slated for Atlantic City Electric Co. 
Increasing interest in the car is reflected in 47 firm utility orders for 
it (p 45)... Sen Clinton Anderson calls for a truce in private-vs-public 
power battle as it applies to the atom, in order to push U.S. A-power 
development (p 47) . . . Securities & Exchange Commission stirs up 
big debate on how to account for credits equal to temporary tax 
reductions when utilities use liberalized depreciation (p 50). 


ENGINEERING > Take a big switchyard, modify it to meet skyrocketing loads, and you 
have the story of what’s been done to the 138-kv yard at American 
Electric Power's Philip Sporn plant. Details begin on page 51 .. . 
You may be spending dollars needlessly on minor materials handling. 
Georgia Power set up a simple system for handling them which it 
claims cuts costs while improving morale and quality (p 58). . 
Better cooperation among utility representatives, consulting engi- 
neers, and industrial power users results in better electrical protection 
for customers, says Portland General Electric Co protection engineer 
M. A. Bostwick (p 54). 


Politics and Public Power 





SEATON ON POWER COOPERATION 


bution facilities of more than $100 billion. 
Now who’s going to pick up that tab, as it 


Interior Secretary Fred Seaton made an- 
other appeal last week for cooperation be- 
tween federal, public, and private power 
systems in the United States—this time before 
the Nebraska Rural Electric Assn in Lincoln. 
“To make electric power development a po- 
. litical football is the surest way to kick it to 
pieces,” he emphasized. 

He also repeated the possibility of a court 
test for the controversial power contract, 
signed in 1952 between Southwestern Power 
Administration and Arkansas Power & Light 
Co, for power sales to Reynolds Metals Co at 
Arkadelphia, Ark. 

Seaton pointed to a recent FPC estimate 
that “by 1980, the gigantic amount of generat- 
ing capacity which we now have will have to 
be nearly tripled . . . it will mean an invest- 
ment in generating, transmission, and distri- 


12 ELECTRICAL WEEK 


were, which amounts to $5 billion a year? 
Uncle Sam? Not so. The Congress has never 
voted that kind of money for power develop- 
ment ... The plain fact is this: the job has 
got to be done by cooperation among all 
power systems. 


CRITICIZES VIEWS OF ‘EXTREMISTS’ 


He criticized the “narrow view” of “loud 
extremists .. . Their feet planted deep in the 
soft soil of the 19th century,” who claim “The 
U. S. Government has no business whatever 
building hydro plants and_ transmission 
lines.” 

And, he added, “On the other side are 
equally noisy people who have made a career 
out of battling the investor-owned power 
companies. For example, Clyde Ellis, general 
manger of the National Rural Electric Co- 
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MANAGEMENT ) Regulatory relations need improvement, according to R. S. Quig, 
manager of Ebasco Services’ Rate Department. Our cover story is 
based on Quig’s recent outline of the regulatory climate in the U. S. 
before the New York Society of Security Analysts. Among his other 
points, detailed on page 75, Quig calls for increased utility manage- 
ment recognition of the importance of regulation. 


MANUFACTURERS > Westinghouse reveals two major transformer developments: (1) The 
first installation of an inter-cooled 50-Mva unit; and (2) An aluminum 
tank for pole-type distribution units... General Electric gets 200-Mw 
turbine-generator order from New England Power Co (p 66). 


NEW EQUIPMENT > Capacitor racks made of welded aluminum reduce equipment weights 


by as much as 11% . . . Welded bushings are available on network 
transformers. Made of alumina, their strength is reportedly five 
times that of porcelain . . . Power fuses offer full range of protection 


from 7.5 to 161 kv (p 80). 


PEOPLE » New presidents... J. R. Morton at Memphis LG&W; R. V. Sear and 
M. C. Titus at American & Foreign subsidiaries. These and other 
personnel changes beginning on page 84. 





operative Assn, has asserted again and again 
that the Eisenhower Administration has a top- 
secret Master Plan to destroy the REA co-ops.” 
Seaton refuted Ellis’ charge that the present 
Administration was responsible for a contro- 
versial 1952 power contract between SWPA 
and Arkansas P&L, and added, “I am hopeful 
that it will be possible to get a court test” of 
the contract. Seaton has mentioned this de- 
sire in earlier speeches, and the matter still 
is under study by attorneys in the Justice and 
Interior Departments (EW, Nov. 3, p 48). 
The Secretary said Ellis had singled out the 
fact that in 1957, “REA (co-op) rates were 
raised in the area served by SWPA, while 
private utility rates there remained unchang- 
ed” in order to “prop up his ‘master con- 
spiracy’ allegation . . . but Mr. Ellis forgot to 
mention that it was a Democratically control- 
led committee of Congress back in 1952 which 
enunciated the principles upon which the 
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new (co-op) rates had to be based.” Seaton 
added that the 1957 action “merely brought 
the REA’s in the Southwest into line with 
those in your area and others.” 


MOSES GETS NO PROMISED LAND 


An unexpected bombshell was dropped on 
the Niagara Falls power project last week 
when FPC ruled that N. Y. State Power 
Authority cannot build its proposed storage 
reservoir on Tuscarora Indian land. 

The FPC’s 3-2 decision, which came after 
District of Columbia U. S. Court of Appeals 
remanded the issue to the Commission last 
November, will be reappealed by NYSPA. 

Last month the Indians rejected Authority 
Chairman Moses’ “final offer” of $3-million 
plus fringe benefits for the land. If Moses gets 
no satisfaction from the court, he will go 
ahead with a smaller reservoir off Indian land. 
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Executive Reader 








Combining gas and steam turbines brings improvement in heat 
rates ranging from 4-5% for a 4,500-psig, 1,100/1,050/1,000F cycle 
to 8-9% for an 850-psig, 950F cycle. Attractive gains are possible 
because maximum temperature at which heat is added to a working medium 
is increased while temperature at which heat is rejected is not varied. 
A. O. White, Combining the Gas-Turbine and Steam-Turbine, Mechanical 
Engineering, December 1958 





About one-half million US homes now are heated electrically. The 
South has 55%, the West 36%, the Midwest over 7% and the Northeast 
almost 1.4%. Because of air conditioning, summer peaking among utilities rose 
from 30% in 1957 to 41% in 1958. Electric Heat and Air Conditioning, 
November-December 1958. 


TECHNICAL NOTES 


Tiny contactless thermal switches will provide reliable and precise 
over-temperature protection for large hermetically-sealed motors. 
The switches are thermistors, whose resistance increases abruptly when a 
specified temperature is attained. 


Cold load pickup after a prolonged outage may be eased as new circuits 
are designed to carry substantially all the connected space-conditioning 
equipment. 


Transistorized inverter circuit provides ac from de without any moving 
parts. Uses include operation of a single hot cathode fluorescent lamp 
from a low-voltage dc supply. 


FROM EDITORS IN THE FIELD 


Maintenance is almost eliminated in switch houses of porcelain- 
covered steel, inside and out, reports a southeastern company. The 
fiber-glass insulated buildings contain relays, supervisory equipment 
and associated gear. 


A 6% reduction in the cost of a double-circuit steel tower line, or a 
$3,720/mile saving, is the estimate of Union Electric Co for a design 
that ignores the broken-conductors assumption. 


Steam turbine will drive the boiler feed pump for the 225-Mw Unit 2 
at Portland generating station of Metropolitan Edison Co. The 
turbine is rated 9,800 hp, 6,650 rpm to run on steam at 490 psia, 640F. 


14 ELECTRICAL WEEK February 9, 1959 @ ELECTRICAL WORLD 























WHEN PROLONGED OVERLOAD overheats nal light or luminous yellow tube to indicate 
the transformer windings, top oil temperature the overload. No interruption of service; no 
rises; tank wall gets hotter; and the L-M costly periodic load checks. Fits any make of 
Thermal Overload Indicator drops its red sig- conventional transformer up to 100 kva. 


Utilize Full Transformer Overload Capacity 
With L-M Thermal Overload Indicator 


Cuts costs of load checks; helps maintain continuity. 
Alnico magnetic mounting bracket makes installation 
easy on all makes of conventional transformers. Choice 


of red signal light or luminous yellow tube signal. ALNICO 

MAGNET 
Utility companies have been buying L-M’s Type D Thermal Overload Indicator 
in large quantities for a number of reasons. The unit is simple; it is easy to install; 
and the cost is less than a $10 bill. 


The indicator eliminates costly periodic load checks, by providing a continuous 
load check instead. It helps prevent transformer burnouts by giving ample warn- 
ing. In addition, it avoids service interruptions because it doesn’t cut off the trans- 
former load; it simply indicates the existence of an overload. 

L-M’s indicator, compensated for ambient temperatures, measures tank-wall 
temperature, which in turn reflects top oil and hot-spot temperatures. It indicates 
a prolonged overload with a red light that drops down and turns on, or with a drop- 
down luminous yellow tube. pre 





The small cost provides a most favorable return in both savings R 


and service continuity. Ask the L-M Field Engineer for Bulletin 57105 | hit} io. ARES: POs Soeeerere 
Yj} 


holds the L-M overload indicator 
j firmly to the tank wall. 


GY LINE MATERIAL Industries § 


Mc GRAW-EDISON COMPANY 


Protective Squipment : 


DISTRIBUTION TRANSFORMERS * KYLE RECLOSERS AND Oll. SWITCHES * FUSE CUTOUTS AND FUSE LINKS * LIGHTNING ARRESTERS * POWER SWITCHING EQUIPMENT 
PACKAGED SUBSTATIONS * CAPACITORS * REGULATORS * OUTDOOR LIGHTING * LINE CONSTRUCTION MATERIALS * PORCELAIN INSULATORS * FIBRE PIPE AND CONDUIT 


Orasample. Or write Line Material Industries, Milwaukee |, Wisconsin. 











NEW IDEAS IN CHEMICAL CLEANING 


- 








New Jetting Tool To Clean Tube Bundles 


Saves Thousands Of Dollars 


The new high-pressure hydraulic tool, shown above, 
is currently saving thousands of dollars for companies 
in the refining, chemical, and petrochemical industries. 
It is the jetting tool developed by Dowell to remove 
deposits from heat exchanger tube bundles. 

Previous methods of cleaning these bundles have 
been costly, time-consuming and often inadequate. 
Many times bundles had to be replaced completely 
because of the lack of a suitable cleaning method. 

This new Dowell*tool has a remarkable record of 
thorough, fast cleaning. For example, a slurry reboiler 
exchanger bundle, three feet in diameter and 16 feet 
long, was fouled with deposits of coke and asphalt. 
After being jetted from only one side, the bundle was 


Chemical cleaning service for all industry 
DIVISION OF THE DOW CHEMICAL COMPANY 


thoroughly clean. Time required: less than one hour. 

The tool holds the bundle in place for cleaning 
and has flanged rollers for rotation. The jet-head is 
manipulated automatically so that all tube spaces are 
covered. The jetted liquid can be either water or 
chemical solvents. 

This high-velocity jetting device is another ex- 
ample of the new ideas Dowell continues to offer in 
chemical cleaning to help you cut your costs. Whatever 
the cleaning problem in your plant, call Dowell for 
an engineered recommendation. Dowell — the largest, 
the oldest, the most experienced chemical cleaning 
service — Tulsa 1, Oklahoma; and 165 stations and 
offices in major industrial centers. 
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STRAND 





If someone asked you the price of Copperweld Strand, 
the chances are that you’d err on the high side. Why? 

Simply because this permanently non-rusting guy and 
messenger strand has for more than 40 years been rated 
absolute tops in its field. Judged by the admittedly 
longer service and maintenance-free life its use assures, 
you'd naturally expect it to cost more—much more. But 
that’s no longer true. 

Now, with the new Type M Strand, you can obtain 
all the money-saving and performance advantages of 
Copperweld construction at a price comparable to that 
of ordinary strand. This was made possible by developing 
new higher strengths especially suited for guy and mes- 
senger use, and introducing new cost-cutting production 
techniques. 

Pliable and easy to handle, this superior strand is 
available in a complete range of breaking strengths. Ask 
us to quote on your guy and messenger requirements. 
You'll find the price is right. 


COPPERWELD STEEL COMPANY 
WIRE AND CABLE DIVISION Glassport, Pa. 
For Export: COPPERWELD STEEL INTERNATIONAL COMPANY, New York 














Furnished in coils of 
250, 500 and 1,000 feet 


depending on the size. 
Reels of 2,500, 5,000 and 


~ 





10,000 feet are also available, 





ne re 


GUY and MESSENGER STRAND 
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PEAKING POWER FOR 


The following installation costs were based on 
the plant pictured here. If your requirements 
approximate this typical installation, you can 
put 6,000 Kilowatts of peaking power into 
operation on your system for $100 per KW or less. 

Land was estimated at a dollar per square foot, 














ELECTRO-MOTIVE 
6000 KW 
PEAKING PLANT.... $85 per KW 


Includes: three generators, one con- 
trol unit F.O.B. Electro-Motive factory, 
La Grange, Illinois. 


shipping costs for 1000 miles. Even supervisory 
control (however you wish to operate the plant— 
push button, time mechanism, current sensing 
equipment, etc.) is included. A transformer is also 
charged, but if you do not need one, deduct it 
from your estimate. 


LAND, 
PREPARATION, 
SHIPPING. ... up to $3.50 per KW 


Includes: shipping (1000 miles from 
factory), 4000 sq. ft. land, grading, 
fill, leveling, tie foundations, position- 
ing units, fence. 


CONNECTING: 
FUEL, ELECTRICAL 
.... Up to $11.50 per KW 


Includes: purchase and _ installation 
above ground fuel tank, piping, cable, 
transformer and supervisory control. 





Operating pent »» » Up to $100 per KW 































$100 PER KW-INSTALLE 


This is the complete 6,000 KW plant as 
it might appear on your system. It operates 
completely unattended. It starts fast (cold 
start to full rating in less than 90 seconds) 
to satisfy peaking or spinning reserve re- 
quirements. It is quiet, attractive—makes a 
good neighbor. It is readily transportable to 
meet changing needs. And most important, 
it is made and backed by one company. You 
have only one manufacturing and service 
responsibility for the complete plant. See 
your Electro-Motive representative for com- 
plete details. 


ELEeEctTrRO-MOTIVE DIVISION 
GENERAL MOTORS : LaGrange, Illinois 
Sales-engineering offices: 


Chicago, New York, St. Louis, San Francisco 


In Canada: 
General Motors Diesel Limited, London, Ontario 









































GOT AN INSULATOR CORROSION PROBLEM ? 


Competent transmission system design calls for selection of 
components matched to each other in useful-life-expectancy. 
It often is the case, in areas of salt spray and/or industrial 
contamination, that rusting out of suspension insulators may 
be the first sign of a line “wearing out’’—years before con- 
ductors or structures are in need of replacement. For such 
lines now being constructed or planned, the need for high- 
line maintenance or future reinsulation—and its high cost in 
skilled labor, transportation, and materials—can be avoided. 
Lapp suspension insulators are available, on specification, 
with cap and bolt components in a variety of corrosion- 
resistant alloys. We now have a lot of test data and installa- 
tion records to help us, and you, to predict performance of 
these metal parts over periods of varying conditions of 
weather, concentration of corrosive action, prevalence of 
contamination, leakage currents and corona. Ask your Lapp 
representative about it—or write direct to us. 


the porcelain is ‘‘forever”’ 


Lapp vacuum process porcelain, with balanced compression- 
glaze “‘fit,’ has been proved—over millions of pieces, in 
thousands of shapes—the ‘‘most dependable insulation mate- 
rial on any system.” Suspension discs are offered in standard 
(15,000-Ib.) strength, high (25,000-lb.) strength, and heavy- 
duty shells. Fog-type units in same standard and high 





strength ratings, for either 534” or 612” spacing. 


the hardware by specification 


Selim auuslienelinedhdialacticadtetaetanstiaadtmeetantiiiad tenia tatdadaatiaatnlnaia iil 


y FORGED STEEL hot-dip galvanized, standard for caps and 
bolts. Smooth contours and uniformity of galvanizing have 
improved corrosion resistance over earlier insulators. 


MALLEABLE IRON for caps only. Hot-dip galvanized, it is 
approximately equivalent to standard forged steel in cor- 
rosion resistance. 

LOW-ALLOY STEEL hot-dip galvanized. For caps and bolts. 


Offers four to six times greater resistance to corrosion than 
forged steel. Nominal price premium. 


DUCTILE NI-RESIST for caps only. Considerably lower in 
cost than stainless, is second only to stainless in resistance to 
most forms of atmospheric corrosion. 


STAINLESS STEEL has highest resistance to corrosion of any 
material. Used principally for bolts, can be furnished for 
caps where severity of operating conditions justify the cost. 


ALUMINUM-SILICON-BRONZE for caps and 
bolts under special chemical atmospheres 
where its resistance exceeds that of stainless. 


Lapp 





Lapp Insulator Co., Inc., LeRoy, New York, 


When you buy Motor Starters —— 


YOU PAY FOR OVERLOAD PROTECTION 
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IT! 


Only ONE-PIECE Overload Relays can give 100% 
Protection Only with ONE-PIECE construction 
can you know you've installed the heater correct- 
ly. Only with ONE-PIECE construction can you 
know the heater is exactly centered, or properly 
positioned, so that it performs according to its 
rating. Only with ONE-PIECE construction can 
you know your starters will not operate without 
the thermal units properly installed. Only with 
ONE-PIECE construction can you know your 
motors have full protection. 


Heat-responsive element 
(solder pot) provides accu- integral part of overload unit. It’s 
rate response to overload,yet permanently joined to solder 
prevents nuisance tripping. 


Heat-producing element is an 


pot, can’t become misaligned. 


Only Square D has ONE-PIECE Construction 
ONE-PIECE construction eliminates any possi- 
bility of heater misalignment. Square D melting 
alloy thermal overload relays can be installed 
only one way. They are tamper-proof. They are 
factory-assembled, are individually calibrated 
and tested. Repeated tripping will not affect 
their accuracy. 


Insist on Square D starters with 
melting alloy thermal overload relays 





LET US PROVE IT! 


Let your Square D Field Engineer 
show you 1 howone-piececon- 
struction is accomplished and how 
easy it is to mismatch separate 
heaters and solder pots— 2 an en- 
durance tester to prove that over- 
load units can be reset repeatedly 
without damage while the solder 
is liquid— 3 a tripping time tester 
to compare various types of melting 
alloy units and to prove that trip- 
ping time won't change after re- 
peated operation. 





Write for Bulletin SM-275 for the complete story on Square D starters with ONE-PIECE thermal 
overload relays. Address Square D Company, 4041 N. Richards St., Milwaukee 12, Wisconsin 
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As any lineman who has closed a cut- 
out on a heavy fault knows, there’s 
a violent blast of flame and “shrap- 
nel.”” There are three ways to cut 
down this hazard: 


1. Reduce the amount of fuse tube 
liner (fibre) exposed to the arc. 


Reduce the energy of the arc. 


Increase the bore diameter* to 
reduce the “muzzle velocity.” 


In S&C’s Cutouts having interrup- 
ting ratings above 5000 amperes, 
all three methods are employed — 
together — making possible the ex- 
ceptionally high interrupting ratings 
and at the same time reducing the 
violence of the blast. 


*This can be done without sacrifice of 
low fault interrupting capability by use 
of a fuse link made to interrupt low 
faults, in combination with a high speed 
terminal-separating device. In the Posi- 
tect, this latter is a spring and cable 
assembly; in the XS, a spring-actuated 
cable flipper. 


Ad No. 5815 


Printed in U. S.A, 


Here’s how it’s done: 


The length of the arc is deliberately 
reduced by the use of an arc-shorten- 
ing member. In the XS Cutout, this 
member is a husky copper rod; in 
the Positect, the member is a spring- 
and-cable assembly. 

When the arc length is reduced, the 
arc voltage is reduced, and in turn 
the energy in the arc is reduced. At 
the same time, the arc has less fibre 


Conventional 
Cutout 


Ultra Heavy Duty 
XS Cutout 


to act upon, and hence less gas is 
generated. Finally, with a somewhat 
larger bore in which to expand, the 
gases are not as violently accelerated 
out of the cutout’s open end. 


The result: less energy, less flame; 
less violence, and less hazard. And 
while such performance is of special 
importance at the highest fault lev- 
els, this same reduction applies pro- 
portionately across the entire range 
of faults. 


Positect 


Note 
Shorter Shorter 
Are 3 | Are 
Length nd Length 


Before and During Before and During Interruption Before and During 


Interruption 


with Arc-Shortening Member 


Interruption 


Are Paths in Distribution Cutouts 
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Here’s the proof: 


This pair of oscillograms shows 
how “arc-shortening” reduces the 
arc energy. The upper oscillogram 
is taken from a test on an XS 
Cutout without an arc-shortening 
rod; the lower is with an arc- 
shortening rod. Note that the peak 
power—a measure of blast vio- 
lence—is virtually cut in half, 
from 42 megawatts without the 
arc-shortening rod to 23.3 mega- 
watts with the rod. But the avail- 
able fault current being handled 
by the arc-shortening rod is ex- 
actly the same, 5600 amps rms 
asymmetrical. Note also that the 
maximum arc voltage has been 
reduced 50%. This is indirectly a 
measure of the reduced power in 
the arc. 


For additional information: S&C 
Electric Company, 4421 Ravens- 
wood Ave., Chicago 40, Ill. In 
Canada: S&C Electric Canada, 
Ltd., 8 Vansco Road, Toronto 14, 
Ontario. 
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CuTOUT VOLTAGE 


CURRENT 
5,600 AMPERES AMS. ASYMMETRICAL AVAILABLE 


CuTOUT POWER 


42 MW PEAK 
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Here are some Collins Microwave 
features that can cut your maintenance costs 


The electrical and mechanical design of Collins Microwave 


systems insures low maintenance costs and reduces 


circuit outages to the absolute minimum 











Oath 
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1. Collins 
Mechanical 
Filter 


1.j Single sideband suppressed carrier mul- 
tiplexing is simplified and made more eco- 
nomical by the use of Collins’ Mechanical 
Filter. The steep skirt attenuation pre- 
vents co-channel crosstalk. The filter is a 
permanently tuned, hermetically 
sealed unit. Deterioration of system per- 
formance by coil aging, humidity, and 


other detrimental effects is eliminated. 


small, 


y Metering and control facilities for pre- 
ventative and corrective maintenance are 





2. RF Meter. 
Panel 


» Multiplex Meter Panel 


wuilt into the equipment. On the front of 
he RF rack is a self-contained meter panel 
» check transmitter and receiver oscillator 
epeller and beam currents and voltages, 
liscriminator balance, received signal lev- 
els, mixer crystal current (local oscillator 
frequency), transmitter frequency refer- 
ence, transmitter power and relative an- 
tenna power. In addition the panel may be 
used as a voltmeter or milliammeter, using 
external test leads, to measure at test 
points throughout the RF, coupling, and 
multiplex equipment. 


I 
t 
t 
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3. A test panel for the multiplex equip- 
ment provides metering facilities for level 
measuring and setting, and general pur- 
pose audio measurements. 


4. The Collins Microwave service chan- 
nel provides simultaneous voice transmis- 
sion and reception, with signaling, among 
all stations in a system on a party line 
basis. Direct modulation of the microwave 
equipment is employed without using the 
carrier facilities, 


Collins Engineering staff at your service 
Our engineers will assist you in evaluating, planning and installing 
Microwave equipment. Write or call today for further 


information on Collins Microwave Equipment: Texas Division 
Sales, Collins Radio Company, 1930 Hi-Line Drive, Dallas 7, Texas. 


COLLINS 
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Allis-Chalimers New 4.16-kv Metal-Clad Switchgear 
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—— Pyro-Shield insulation == Special phenolic «sm» General purpose phenolic 





PROTECTED 


New Pyro-Shield 





PYRO-SHIELD 


Track-resistant Pyro-Shield insulation is a polyester 
glass base material now used in Allis-Chalmers co- 
ordinated system of switchgear insulation. 

One molding connects primary disconnects to bus 
bars to provide uniform insulation and reduce the 
number of insulation components. 

In addition to being track resistant, Pyro-Shield 
insulation has high impact strength, which eliminates 
risk of damage from short-circuit stress and assures 
low moisture absorption. 


For Progress in Switchgear 


ALLIS-CHALMERS 


Insulation 


— i 
cA 


Other advantages are: high flame retardance; long 
life — even at high temperatures; resistance to chem- 
ical fumes; and bus joint construction that eliminates 
need for skilled taping techniques. 


Get details on this new insulation and other Allis- 
Chalmers switchgear features, including the low 72- 
inch silhouette and new Shelter-Clad design. Contact 
your nearby Allis-Chalmers office, or write Allis- 
Chalmers, Power Equipment Division, Milwaukee 1, 


Wisconsin. 


Pyro-Shield and Shelter-Clad 
are Allis-Chalmers trademorks. 





INCE we’ve been making electrical cable at American Steel & 
\) Wire since 1891, customers often ask us how they can best 
plan for future wiring needs. They’ve seen the shocking cost of 
plant modernization programs in buildings that were not de- 
signed with foresight. 

Electrically speaking, you’re going to need a flexible wiring 
system, one that can be enlarged or revamped with ease. To lots 
of designers today, that means a feeder system that is not 
permanently sealed in rigid conduit, frequently buried under 
tons of concrete and, in case of damage, frequently unrepairable. 
All of these problems are solved when you install flexible 
Armorlokt in an open-rack system. 

Initial installation is not difficult. Extra feeders can be added 
easily at any time. Special feature: Splices can be made any- 
where along the cable’s length. The pictures on these pages show 
how adaptable and flexible such a wiring system can be. 

Tiger Brand Armorlokt is made in a complete range of sizes 
and constructions. Ask your AS&W salesman. American Steel & 
Wire. Gen’l Offices: 614 Superior Ave., N.W., Cleveland 13, O. 





American Steel & Wire 
Division of 
United States Steel 





Cable is pulled through the racks. Pulleys ease Winch on truck does the pulling. Crew members talk to each other with 
it through at each turn. telephones. 
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Armorlokt terminates easily. Flexibility of the cable elimi- Small radius or large radius curves are easily handled. 


nates fussy joint work. 





Space is left for future cable. 





Imagine how this would look using old-style conduit. Now Splices can be made anywhere, an important feature if 


it’s neat and accessible. 
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cable is damaged in service. 


(iss) Tiger Brand Electrical Wire & Cable 


A standard cable for every special job 


e Asbestos Wire and Cable e@ Varnished Cambric Cable 

e@ Mold Cured Portable Cord @ Interlocked Armor Cable 

e Shovel & Dredge Cable e@ Special Purpose Wire & Cable 
e Paper & Lead Cable e Aerial, Underground 


and Submarine Cable 
USS, Tiger Brand and Armorlokt are trademarks 
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NOwW —trained Dow field men 


The man in the business suit is a transmission engineer 
who had a hunch he wasn’t getting his money’s worth 
from chemical vegetation control. He called his Dow 
field service man to take a close look. 


On-the-spot inspection was just in time. What had looked 
like a thorough vegetation control job last fall was show- 
ing shortcomings with the full flush of growth. The wrong 
choice of material had failed to finish off a troublesome 
stand of oak. Stumps not properly treated were beginning 
to re-sprout. Places that should have needed only a 
touch-up spraying this year now needed a full treatment 

ith the right formulation. 
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When he finished his examination, the specialist from 
Dow had plenty of profitable advice to offer. He showed 
which application method to use prescribed the 
correct dosage and timing for application of Veon*, 
Esteron*, 245 O.S., and Kuron*. The result: this utility 
will save real money from this season on and get 
better vegetation control than ever before. 


Right now is the time to re-evaluate your vegetation 
control program. A trained field service man will gladly 
accompany you or your spraying contractor on an in- 
spection trip. A quick way to invite him is to clip the 
coupon at the right. TRADEMARK OF THE DOW CHEMICAL COMPANY 
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help you plan and save 
... with Dow Brush and Weed Killers 


THE DOW CHEMICAL COMPANY 


Name 

AGRICULTURAL CHEMICAL SALES DEPT. 203BA2-9 vs 
t 

MIDLAND, MICHIGAN ia 

Fi 
I'd like a summer check-up of my vegetation control program. Ke 
‘a Please have a vegetation control expert call. Address 
‘a Send me free booklet on Vegetation Control for Utilities. City Zone State 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
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Kaiser Engineers can design and build your power 
plant quickly, economically. 


A 475,000 KW power plant in Louisiana. America’s 
Engineering Test Reactor in Idaho. A 100,000 KW 
industrial steam power plant in Pennsylvania. The en- 
gineering study for the AEC’s Gas Cooled Graphite 
Moderated Power Reactor. A $10,000,000 dual- 
purpose process steam and power plant. New nuclear 
development projects in Europe, Asia and Latin Am- 
erica. This is Experience—electric power from both 
nuclear and fossil fuels. To which Kaiser Engineers 
couples Ingenuity to pioneer, to develop new methods, 
to achieve efficient plants quickly, at low cost. For 


experience, ingenuity, and a cost conscious approach, 


960,000 pounds/hour steam generator plant producing 
process steam, compressed air and 31,250 KW of elec- ; 
tricity for alumina plant. Designed and built by KE. call or write KE. Today. 


K SS . 
WFenomeers KAISER ENGINEERS “SniiicSncisis 


Division of Henry J. Kaiser Company « Oakiand12, Californias New York, Pittsburgh, Washington, D.C., 


Buenos Aires, Calcutta, Montreal, Rio de Janeiro, Sydney, Tokyo 
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“One kind is better...” 
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A strange-looking phenomenon - - even to most insulator manufacturers! 


Unconventional, and highly uncommon laboratory techniques permit study 
of O-B switch insulator stacks under critical pre-flashover electrical stress. 
The condition illustrated exists one hundred-millionth of a second before 


lightning flashover - - that tiny morsel of time in which insulators live or die. 


Studies such as this permit us to evaluate the intricate behavior of insula- 
tors. It permits us to say in all honesty, “One insulator is better than another.” 
And the reasons why are clearly shown. 

When you purchase switchgear or “packaged” substations on the open 
market, you have free choice of insulators. Isn’t it wise to protect the future 


by taking just a minute to write “O-B insulation” on these orders? Name it, 
and you can have it! 


OHIO BRASS COMPANY, MANSFIELD, OHIO 
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strength combined 


Result ...modern O-B condenser bushings 
are the strongest we have yet made, 
after 50 years of satisfactory performance 


For nearly 50 years, O-B bushings have proved their strength 
in rigorous circuit breaker service - - have proved to be of superior 
strength, in fact. 


Conversion to oil-and-paper condenser design within the last 
few years posed the problem of retaining this superior strength 
in a much more slender mechanical structure. A new approach 
was required, and O-B’s exceptional core construction supplied 
the answer. 


Tightly compacted under tons of winding pressure, the lami- 
nated paper core is “hard and stiff as an oak log.” Strength of this 
massive backbone is exploited by establishing numerous contact 
points between core and housings, permitting them to work 
together as a unit, combining their strengths, and ending-up with 
the strongest bushing we have yet produced. 


This is one of scores of ingenious innovations in design 
you get in modern O-B condenser bushings -- all pointed at 
maximum dependability. 


It is no more difficult to put this dependability to work on your 
own system than to write “O-B bushings” on your orders for new 
circuit breakers or transformers. 
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worex fits anywhere... 


Compact Thorex arresters offer 


a host of opportunities to 





save trouble and money 





ili) 


7] 


5834" 6512" 


* 
Al 


Here’s food for thought. Look at these dimensions for a Thorex Dynagap 
| Type MPR lightning arrester, an insulator stack, and the upper projection 
of a bushing, all for 138-kv service. The arrester is about the same size as a 
bushing or a station insulator. 
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. Think of where you can put these Thorex arresters! Mount them directly 
on the transformer cover, save the cost of brackets and avoid interference 
with radiators. Put the arresters right inside station steelwork, anywhere an 
insulator stack will fit. With Thorex working for you, arresters are no longer k 


—_ a é& a 6S 


a problem of space, special structures, or added costs. 





And, for all this convenience and economy, you get single-housing immun 
ity from the effects of contamination, unsurpassed surge durability, maximum 
protection in every category. This is why Thorex arresters are the unques- 
tioned choice of so many systems today. 
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: You get these 
with 
Wagner Transformers 








Smaller size than ever before 


-_ 


Wagner's line of single phase pole-type distribu- 
| tion transformers has been redesigned to give 
you extra value from your transformer invest- 

ment. One result of this redesign is a substantial 

reduction in size. The 25 kva Type HEK Trans- 
former, for example, is now only 37 inches high 

—including the cover mounted bushings! 


|| 
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LOWER EXCITING CURRENT 


The improved quality annealed 
steel core used in these trans- 
formers provides a low re- 
luctance path for the magnetic 
lines of force to result in much 
lower exciting current. Lower 
mpedance, better ratio of 


: 
losses, and improved regula- 





tion have also been achieved. 





SAFETY-KEYED BUSHINGS LONGER LASTING TANK FINISH 








Heavy wet process porcelain A new formula anti-corrosive paint is hot spray ap- 
high voltage bushings ar plied on tank sizes below 50 kva—flow coated on 
safety-keyed. All terminals larger sizes. A primer coat, intermediate coat and 
are key-locked in the bush- finish coat are each cured by run- 
ing porcelain—sidewall ning the tanks through a tunnel of 

bushings are key-locked in the tank wall. Hand infra-red lamps or through con- 

tightening terminals are easily hooked up without trolled heat chambers. The result is 

tools. Cover bushings have insulated terminal guards a “Sure Seal” finish that withstands 


to prevent outages caused by birds or animals. All all temperature changes—is much 
bushing terminals are suitable for use with either longer lasting in corrosive 

: aluminum or copper conductor atmospheres 

, 


The complete line of pole-type transformers, from 3 to 167 kva is available 
' from stock to meet your distribution system requirements. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


/ 

H 6456 PLYMOUTH AVENUE, ST. LOUIS 14, MISSOURI 

| SERVING 2 GREAT GROWTH INDUSTRIES...ELECTRICAL...AUTOMOTIVE - wT 

: 
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CALIBRATED RELIEF PRESSURE P. 5.1. 








TIME (CYCLES) 
SLOW & MEDIUM RATE OF RISE 
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No Failures —Completely reclosed and 








resealed each time within 5 cycles. 


TIME (CYCLES) 
SERIOUS FAULT OR EMERGENCY RATE OF RISE 








The higher the internal pressure, the tighter 
the seal against atmosphere until calibrated 
pressure is reached. 


Write for demonstration appointment 









































Thousands of tests have been 
Releases at calibrated pressure on any slow to medium rate of pres- completed. Comparative tests 
sure rise. Can be easily calibrated at any desired pressure. prove this device out performs 
all others. Here are 


On Serious Fault disregards calibrated setting and blows at 2'/2 psi. 
42 A FEW TESTS PERFORMED 


MEANS GREATER PROTECTION | * 


Operated every 15 seconds at 


| Completely automatic, it decides for itself when emergency opera- 10 psi (rate of rise 10 psi in 15 
\ tion is necessary. Recloses and reseals itself each time. sec.) continuously for 24,000 
3 wa operations. Reseal each time. 
} e Completely opens within 2 cycle— 2 

a e Operated at special release 
| OTHER SAFETY FEATURES pressure at 50 psi (rate of rise, 
1. Positively no leaks—on slowly rising 7. Mechanical signal flag gives visual 50 psi in 3 minutes)—for 250 
\" pressures or vacuums, seals more tightly signal alarm. times. No failure, no leakage, 

» against atmosphere. no physical damage. 


8. Available with switch to give electrical || 3. High Preceure Test (lnstentene- 


ous)—Air released ‘‘instanta- 


2. Only one moving part. 
: remote alarm. 
3. No parts extend into transformer. 





{ : ; neously"’ by means of special 
4. No external moving valve parts. 9. May be readily locked out of service, valve (designed for this test) 
Ds. No obstruction to free flow of gases to ne er chs ne Soe at pressures of 25, 50, 75 & 
atmosphere. rated relief setting. 125 psi. No physical damage, 
: ; no leakage, no failure. 
;. 6. Operates under all temperature and 10. Completely automatic . . . no mainte- 
atmosphere extremes. nance, nor adjusting after operation. 4. Tested repeatedly on high volt- 
| r ay age—Mounted on oil filled 
A Fe —. a — 7 a ee T S* tank simulating transformer 
J Lj UN 7 77 A \ j application. Arc introduced un- 
RY tet 2 SH. & { VJ . a ‘ der oil to cause explosion. 
SSS ss SEAS RRS {RAEN ‘ A. 10,000 volts . . 8,000 amps 
{ <x <g> a ae tr j 
NO Y | \ B. 20,000 volts . 16,000 amps 
2 Y C. 20,000 volts . 25,000 amps 
=s 1 1@Q 74S | No Failure—Completely Re- 
} | IY H@ OR fy 1 closed and Resealed Each Time 
Ni SH =P) HPSS : 
| | LAE FN TBS j 
A <= <oSKSS Ne es 4 
SSE ee 
to Nx ee ee, | 5 ee 
y a = = a - Ya a =< 
YY, -_—_ IN\I \ A - me: ~~ i) 
Ya ] ¢ Sicxcuil At — \ ° en 
yy ~ + AS) ay , iS i ae 7S; ST Let us demonstrate this unit in your 
| / ¢ | | oa tt 1 ee ae 8 \ plant—show movies of tests per- 
f / | | | * % . \ formed under actual conditions in 
| |_| ioe } | } the high voltage laboratory. Write 
P | | ~~ 
ip sais tpt 4 patent applied for for demonstration appointment. 
| 7] BeninE 
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: | } \ i 
When calibrated pressure is reached or fdult U A LL | i re O C oO be we 
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occurs, device completely opens within only 
p 2 cycle. Pressure System Devices Division 


| East Rochester, N. Y. 
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LONG-LASTING PROTECTION 
FOR YOUR OVERHEAD SYSTEM 


Type GTC 1 Type GTC 2 Copper Bonded Type GUV 
One plate tower Two plate tower Pigtail U-bolt ground clar-> 
gr na clamp ground clamp porallel or 90 


Steel Driving 
for Sectional 
Blackburn grounding devices will save 
you thousands of dollars annually in 
preventing burnouts of expensive over- 


head equipment. This complete line 

simplifies your stocking problem—one 
source for all your needs. Like all 
BLACKBURN products they are con- 
structed of high-strength corrosion re- 





Copper Alloy CopperBonded Copper Bonded sistant materials—designed for easy 
Coupling Sectional Regular installation and engineered for long- 
for Sectional Ground Rods Ground Rods : ; 
Ground Rods lasting, trouble-free grounding. Always 


specify BLACKBURN. 
Available Through Electrical 


Wholesalers Everywhere 
DISTRIBUTED ON THE WEST COAST BY 
KORTICK MFG. CO. 





Ground Rod Clamp 
Square head bolt 





8 i Type GP 100 ST. LOUIS 14,MO., WYdown 3-9430 
an Electrolytic apes 
Pole B lat 
Seco tend wm fatten ton 1525 WOODSON RD. 
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Hard service never affected this Fuller rotary’s original 
output—230 cfm. of air at 90 lb. G., reports Mr. Schott, 
chief engineer, Thomas C.Wilson, Inc., Long Island City, N.Y. 


FULLER 
ROTARY COMPRESSOR 
RUNS 13 YEARS 
WITHOUT DOWNTIME 


A Fuller rotary at Thomas C. Wilson, Inc. got its first 
maintenance shutdown recently, for renewal of roller 
bearings and rotor vanes—after running without 
downtime since 1945. 

4 years of 24-hour service. The Wilson plant makes 
tube cleaning equipment, tube expanders and port- 
able pneumatic tools, and so makes heavy daily de- 
mands on shop air. For the first four years, three-shift 
operation kept the Fuller rotary running round the 
clock. Since 1949, it’s been working eight-hour shifts. 


Simple design means trouble-free service. Besides 











bearings, the only moving parts in a Fuller vane-type 
rotary compressor are the cylinderical rotor and the 
blades. These compensate for wear automatically. 
Cylinder head slips off, permitting blade and bearing 
inspection in a matter of minutes. 


Compact and vibration-free. Direct-drive system 
saves space. Simple, rugged design gives constant 
service without extensive supervision. Thus, Fuller 
rotaries can be installed out-of-the-way—on upper 
floor, on balconies, in basement corners, using low- 


cost, light-weight foundations. e198 
C-340 


Write today for detailed information on the full 
line of Fuller rotary compressors for in-plant ser- 
vices, gas gathering, and industrial refrigeration. 





FULLER COMPANY 
172 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 


Fuller 


.... pioneers in harnessing AIR 





Birmingham « Chicago « Kansas City » Los Angeles « New York » San Francisco » Seattle 


PIONEERS OF HIGH-EFFICIENCY VANE TYPE ROTAR COMPRESSORS SINCE 1930 
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Bonus Value Beyond the Specification... 


HIGHEST KVA 
PER POUND 


New Westinghouse Inner- Cooled 
Transformer Construction Also 
Cuts Installation Space and Cost 


New York State Electric & Gas Corporation recently installed the world’s 
first transformer with Inner-Cooled construction. Developed by Westinghouse, 
Inner Cooling makes possible drastic size and weight reductions; in this 
instance, weight per kva of the 30,000/40,000/50,000-kva transformer has been 
reduced from 3.5 to 3.1 pounds per kva; and on the higher voltage, higher kva 
units, the weight per kva has been reduced to as low as 1 pound per kva. 

In addition to the installation savings made possible by major space and 
weight reductions, Inner Cooling also promises operating savings through 
lower impedances and improved performance. And by crashing the size barrier, 
Inner-Cooled construction makes it possible now to build and ship trans- 
formers with ratings up to 600,000 kva or more . . . to meet all demands of the 
foreseeable future. 

Ask your Westinghouse representative for the full story on the new Inner- 
Cooled construction—another “Bonus Beyond the Specification”’ made pos- 
sible through Plowback of Earnings into transformer research and development. 


J-70829 


you CAN BE SURE...1F IT's \ Vestinghouse 


LUCILLE BALL-DES ARNA 





Westinghouse 


WORLD'S FIRST Inner-Cooled transformer (at left) is installed on the system of New York 
State Electric & Gas. Located at Hinman Road Substation, Lockport, New York, this 
Westinghouse power transformer is rated at 30,000/40,000/50,000-kva, OA/FOA/FOA. 
The Inner-Cooled transformer is installed in the same space as that of previously installed 
15,000/20,000/25,000-kva transformer in the background. 


7 


= 
=) 
wt. 
= ; 
ee 


Ordinary transformer construction 
(left) places the oil ducts on both 
sides of the coil consisting of multi- 
ple conductors wound in parallel. 
Inner Cooling (right) positions the 
oil ducts between the parallel-wound 
conductors, with cellulose material 
between adjacent coils. This utilizes 
fully both the dielectric and me- 
chanical strengths of conventional 
transformer materials. 
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OTHER WESTINGHOUSE POWER TRANSFORMER BONUS VALUES 


Insuldur* Insulation System—‘‘Form-Fit’’ Construction—Vapor/gas Cooling 
Reduced Sound Levels 
Trade-Mark 
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KERITE CABLE di 


30 Church Street, New York 7. 
Branches in Ardmore, Pa., Boston, Cleveland, Chicago, 
Houston, St. Louis, San Francisco, Glendale, Cal. 
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Editorial Comment 
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Pearl Street Station Site... .1959 


Many monuments stand today to honor Thomas Alva Edison whose birthday 
we observe on February I1 as part of National Electrical Week. Not the least 
of the monuments is the living industry he helped create. 

Today the site of Edison’s pioneer central station and the cradle of our 
industry is marked by a 42-year-old bronze plaque on the wall of a loft building 
that houses a sanitary supply house at 257 Pearl Street on New York's lower 
east side. 

Here, where crowds cheered the first glow from 800 incandescent lamps on 
the evening of September 4, 1882, flapping paper signs now advertise rock salt, 
snow shovels, and cocoa mats. The shoddy surroundings clash harshly with the 
proud words on the plaque: 

In a building on this site an Edison electric plant supplying the first 
Edison underground central station system in this country, and forming 
the origin of New York’s present electric system, began operation on 
September 4, 1882 according to plans conceived and executed by 
THOMAS ALVA EDISON. 

This week . . . National Electrical Week, 1959 . . . the electrical organiza- 
tions everywhere are dramatizing the vital role of the electrical industry as job 
builder and bulwark of the nation’s economy and progress under the theme 
“Electricity Builds Jobs.” As an employer the industry distributes its $13%4 
billion payroll among more than 3 million people—one out of 20 people working 
today. Countless millions more are being reminded this week of how their work 
is lightened, their income bolstered, and their life brightened by the industry, 
born on this site. 

Electrical Week, falling each year at the time of Thomas Edison’s birthday, 
is fitting recognition of the benefits to mankind of all our great pioneers. It 
would be fitting, too, if the birthplace of our great industry could be more appro- 
priately dignified. 
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The theme of this year’s National 
Electrical Week “Electricity 
Builds Jobs” highlights the elec- 
tric industry’s contributions to in- 
creased employment and to the 
social and economic progress of the 
nation. It is being celebrated this 
veck, Feb. 8-14 

Some 160 manufacturing and 
utility companies in the U. S. and 
Canada are staging N.E.W. cele- 
brations, according to N. J. Mac- 
Donald, president of Thomas & 
Betts Co and chairman of National 
Electrical Week committee. Here’s 
a rundown on the activities of 
several utilities around the country 


New West Penn All-Electric Rate 


e West Penn Power Co is ob- 
serving National Electrical Week 
by announcing a new _ all-electric 
rate and launching the company’s 
first system-wide electric heating 
promotion. It is also plugging 
N.E.W. in West Penn News, the 
company’s employee magazine 

e Cincinnati G&E, as in past 
years, is using the Cincinnati Elec- 
trical Exposition as a vehicle for 
National Electrical Week. Called 
the “Electric Living Exposition of 
1959,” it is sponsored by Cincinnati 
Electrical Assn, of which CG&E is 
i prime mover. This year’s exposi- 
tion is built around the theme, 





N.E.W. CHAIRMAN MACDONALD 


says 160 manufacturers and _ utilities 
y 


are observing National Electrical Week 
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N.E.W. Promotions Focus on 


Electricity s Benefits to Nation 


“Electricity . Your Magic Carpet 
to Comfort.” Suspended at one end 
of the Cincinnati Gardens will be a 
colorful Arabian Night’s magic car- 
pet balloon on which several figures 
will be “riding in comfort.” At the 
other end of the Gardens a cave, 
set against a background of old 
Bagdad, is flanked by two massive 
doors. These doors will be the 
‘Open Sesame” to appliance prizes, 
to be won by visitors. Another 
Cincinnati highlight: A 50-million- 
candlepower photo flashtube, 
mounted on top the Gardens, and 
flashing every two seconds during 
each night of National Electrical 
Week. 

e Southern California Edison is 
taking the civic approach to N.E.W. 
First, the company prepared a sug- 
gested mayor’s proclamation which 
its district managers presented to 
the mayors in their communities 
for signature. The proclamation was 
accompanied with a news story for 
local papers. Second, So Cal Ed 
made up a pattern speech, suitable 
for presentation before service and 
civic groups by district managers. 
Third, a feature N.E.W. story went 
to all area papers at the beginning 
of the week. 

e Union Electric, whose Merrill 
Skinner was the originator of the 
Week, is observing it jointly with the 
St. Louis Board of Trade with a 
luncheon for some 600 important 
community people. Both the gover- 
nor and the mayor have issued proc- 
lamations. 


Dedicates New Service Center 


e Public Service of Colorado 
also obtained proclamations by the 
governor, the mayors of Denver and 
other smaller towns. Heading up 
PS of Colorado’s celebration will 
be the dedication of a new service 
center near Denver. 

® Detroit Edison, in addition to 
newspaper releases and radio and 
TV spots, is setting aside two days 
for young peoples’ visits through 
its power plants. On Wednesday, 
leading high school students will 


visit the Enrico Fermi A-plant, 
then go to Edison’s laboratory at 
Greenfield Village, and finally to 
lunch at the Ford Museum. 

e New England Electric System 
is making its N.E.W. pitch primarily 
through TV. In addition to distrib- 
uting to the TV stations a consider- 
able amount of Reddy Kilowatt 
material, NEES is also sending them 
the films of the latest construction 
at Yankee Atomic Electric plant. 

e Gulf States Utilities is relying 
mostly on newspapers. Its publicity 
department prepared more then 300 
column inches of material for local 
papers. GSU also scheduled a Beau- 
mont mayor’s proclamation; an 
election of Miss National Electrical 
Week; the putting on the line of its 
new 111,000-kw unit at the Neches 
Station; and a new street lighting 
job in Beaumont. 

Manufacturers Join In 

Manufacturers join in observing 
National Electrical Week. For ex 
ample: 

@ Allis-Chalmers is running color 
N.E.W. ads in Time, U. S. News & 
World Report, Newsweek, Business 
Week, Fortune and The Wall Street 
Journal. It is also using the N.E.W. 
emblem (see above) in its company 
publications. 

e Thomas & Betts’ MacDonald 
made a national address on National 
Electrical Week last Saturday, Feb. 

His company will also sponsor 
a Science Youth Day. It plans to 
use N.E.W. to kickoff a full year 
of activities to better inform its em- 
ployees of electricity’s benefits. 

e General Electric _ featured 
N.E.W. in its Feb. 8th GE Theater 
on national TV. This is_ being 
backed by local promotions, plus 
presentations to local officials of 
Edison lamp replicas. 

© Westinghouse will run N.E.W. 
tie-in ads in national magazines. 
It will also tie-in the commercials 
on its Desilu theatre, as well as pro- 
mote National Electrical Week over 
the Westinghouse Broadcasting Co 
network. 
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Interest continues to mount .. . 





in Stinson’s sports model as . . . 


The ‘Electric's Nearly Over the Hump 


Despite a few snags, the first 
sports cars will come off 
the assembly line of Stinson Air- 
craft Tool & Engineering Corp’s 
San Diego plant within a few weeks. 

Dean Van Noy, Stinson president, 
said the firm had 47 firm orders, 
two weeks ago, most of them from 
electric utility companies. The first 
model will be delivered to Atlantic 
City Electric Co about a month 
ifter it comes off the assembly line. 

“We want to test this car com- 
pletely so it will give the finest per- 
formance,” Van Noy said 

Difficulties in making _ plastic 
body molds slowed production by 
about two weeks, but these prob- 
lems have been overcome, he said. 
Instead of selenium batteries, Stin- 
son will install conventional lead- 
acid types which Exide will supply 
for the first models. 


electric 


Cost to Utilities: $2,200 


The sports cars—called Charles 
lown-Abouts—ordered by utilities 
will cost $2,200, he said. This is 
about $500 lower than the retail 
price on °59 models. “We're giving 
utilities a special price because of 
their help in promoting and de- 
veloping the car,” Van Noy said. 
“Their engineers and maintenance 
men will give us monthly reports 
on the car’s performance.” 

With mass production, Stinson 
feels the retail price can be cut to, 
$2,000 or less. 

Meanwhile, 


in Ft. Lauderdale, 
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Fla., H. Drake Harkins, director of 
Atlantic City Electric Co, said “I’m 
optimistic on the San Diego de- 
velopments.” The retired DuPont 
engineer began promoting interest 
in an electric automobile about two 
years ago after watching Ft. Lau- 
derdale housewives buying or rent- 
ing electric golf carts for shopping 
trips. 

Harkins visited the Stinson plant 
at the first of the year. His report 
to Atlantic City Electric urged “full- 
est support” for the project 

ACE has calculated that the first 
model will use from 21.3 to 26.7 
kwhr for a full charge, depending on 


HARKINS: ‘I’m optimistic’ 


February 9, 1959 


the amperage rating of the battery 
Based on the utility's 
bottom-step rate of 134¢ per kwht 
for everything over 300 kwhr, a 
customer’s cost then would be from 
37 to 48¢. Improvements in battery 
chargers could cut these costs some 
what, however 


charger. 


Charge Takes About 11 Hours 


The built-in battery charger is 
offered as optional equipment on the 
Town-About. Car owners can sim- 
ply plug in the charger to a 115 \ 
outlet. Charger input is at 20 amp 
ACE estimates battery charging 
a constant rate would take about 
11.6 hr. This would supply a full 
charge for the car’s 77-mi driving 
range. 

Speed of the Town-About will be 
about 60 mph. The car is 164-in 
long, holds three passengers. 

E. L. Gerber, ACE’s manager of 
development, has filled a file drawer 
with suggestions, comments, in- 
quiries and findings that have 
flowed in since the utility acted on 
Harkins’ groundwork. Electrical 
equipment manufacturers, battery 
makers, coal companies, and a few 
of the smaller auto producers have 
expressed interest. 

Still indefinite is a plan to drive 
the first Stinson model cross country 
to New Jersey. The run would 
break a 25-yr-old distance record 
for U. S. electric cars. Exide has 
offered to supply a truck filled with 
spare batteries for the trip. 
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Automatic Meter Reading's a Step Nearer 


New York inventor awarded patent for system that uses 
telephone lines. Individual readings would take 10 sec 


[he accompanying patent draw- 
ing depicts the meter reading system 
of the future, as envisioned by a 
Binghamton, N. Y., inventor. Cur- 
tis M. Cooper, former repairman 
for the New York Telephone Co, 
believes the system provides the 
long-sought answer to utility ques- 
tions on automatic meter reading. 
developed the system 
from an idea conceived by his uncle, 
W. Arthur Sprague, head of New 
York State Electric & Gas Corp’s 
reneral accounting department. 

Telephone lines would be 
for the automatic readings in a way 
that would meet all of the tele- 
phone company’s requirements elec- 
and, with their high stand- 
dard of public relations, no invasion 
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annoyance,” Cooper 


deal of work remains 


before the system is feasible, the 
power company said. This includes 
the sanction of the state’s regulatory 
commission, assistance of meter 
manufacturers, authorization by the 
phone company, and testing. 

In about a 10-sec cycle, the set- 
up would find punch cards being 
fed to a sensing machine which 
energizes the circuits of a telephone 
call transmitting unit. If the line is 
clear, the transmitting unit energizes 
reading elements on the meter. 
rhese elements send back successive 
short electrical impulses to the 
punching recorders of the step-by- 
step type. The recorders punch the 
meter reading on the customer's 
billing card, then the mechanism is 
cleared for the next customer. 

Cooper says the meter scanning 
unit is easily adaptable to the pres- 
ent meter. Patent is No. 2,870,258. 
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Three Rate Decisions Set Some New Precedents 


[hree important rate cases have 
been decided by commissions. 

The first is an order with no prec- 
edent in regulatory history. Maine 
Public Utilities Commission ordered 
Bangor Hydro-Electric Co to take 
liberalized depreciation, even if the 
company preferred not to. 

Bangor, which had used straight 
line depreciation during the test 
period, said if it were not permitted 
to normalize taxes its financial po- 
sition would be injured as follows: 

1. It would be unable to com- 
pete with companies more favorably 
placed for funds in the capital 
market. 

2. It would discriminate in favor 
of present customers. 

Commission witnesses said the 
company had a duty to use actual 
taxes in order to minimize expense; 
that the deferral was in reality a 
permanent reduction of taxes. 

Commissioner Frederick N. Allen 
in his dissent said: “For a regulatory 
body to force this upon Bangor 
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Hydro-Electric Co by mandate, 
either by direction or indirection, 
is contrary to the inherent rights 
of management and beyond the 
legal scope of this commission.” 

Bangor indicated it is going to 
ask for a rehearing of the order, 
which authorized a rate increase of 
$365,385 a year. 


Fair Value Base Used 


In the second order, Ilowa-IIlinois 
Gas & Electric Co had asked the 
Illinois Commerce Commission for 
6.8% increase from its Illinois elec- 
tric operations. ICC pegged origi- 
nal cost of the property at $31,- 
930,000, and the net original cost 
rate base—including construction 
work in progress and working capi- 
tal—at $26,555,000. Reproduc- 
tion cost new, less depreciation rate 
base, was found to be $46,092,000. 
A fair value rate base of $31.6 
million, and a fair rate of return 
on that rate base of 5.85%, was 
set by ICC. 





February 9, 


The book original cost of the 
property and the fair value rate 
base found by ICC are nearly iden- 
tical. Also, the fair value rate base 
is some 19% in excess of the net 
original cost, giving an_ effective 
rate of return of some 6.95% on 
net original cost. 

As for treatment of liberalized 
depreciation, the order does not 
indicate that normalized taxes were 
disallowed or the tax reserve was 
deducted from the rate base. 

The third order was received by 
Black Hills Power & Light Co. 
Wyoming Public Service Commis- 
sion used the company’s system- 
wide earnings in setting the rate of 
return rather than separating the 
Wyoming and South Dakota prop- 
erty. It said that this would bene- 
fit Wyoming customers because of 
load concentration in South Dakota. 

It upheld the company in its 
normalization of taxes, saying it 
had a previous case where tax defer- 
rals were viewed as a liability. 
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Anderson Calls for Truce on Atomic Power 


Chief of Joint Congressional Committee is amenable to the 
Ad Hoc group’s recommendation for small prototype reactors 


Sen Clinton Anderson (D-N.M.) 
Says it’s time to call a truce in the 
public-vs-private power controversy 
as it applies to the atom—and he is 
willing to forego the idea of large- 
scale federal reactors to help bring 
it about. 

The chairman of the Joint Con- 
gressional Committee on Atomic 
Energy told newsmen a week ago 
that “I am determined that a con- 
crete, understandable program for 
ensuring that this country takes its 
proper place in the development .. . 





of atomic energy for power shall 
be enacted in this Congress.” 
Ad Hoc Report Is ‘Fine’ 

He calls the report of the Ad 


Hoc AEC-Industry Advisory Com- 
mittee (EW, Jan. 19, 1959, p 30) 
a “fine document—a good docu- 
ment,” despite a few points of dif- 
ference with his own views. And he 
his relations with AEC 
Chairman John McCone as excel- 
lent—a far cry from his bitter, 
running feud with ex-chairman 
Lewis Strauss. 

Anderson, who as chairman will 
probably call the signals on atomic 
power legislation this year, says the 
public-vs-private power controversy 
has held atomic development back. 

If more headway can be made by 
building prototype reactors of a size 
that doesn’t worry private power 
interests so much, he indicated he’s 
willing to try it. He offered the 
view that prototypes up to 100,000 
kw would probably get the job done. 

The New Mexico Democrat be- 
such prototypes should be 
built by the government at AEC 
sites with all the power used by the 
government. However, he would 
leave the door open for some private 
participation in the prototypes. 

He agrees later generations 
should be built by private enter- 
prise with government assistance. 

This moves Anderson close to the 
views held by AEC and its Ad Hoc 
Advisory Committee. ; 

The key Democrat also made it 
clear he won’t stand in the way of 


described 


lieves 
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narrowing the number of reactor 
concepts pursued by the commission 
—if this will ease the way for agree- 
ment on a long-range program 
“which will get reactors built.” 
Despite the bouquets being tossed 
by Anderson, however, two clouds 
on the horizon spelled possible 
trouble, and a renewed outbreak of 
hostility between the Joint Commit- 
tee and the Administration: 
@AEC’s reactor development 
division is known to have recom- 
mended that the commission go for- 
ward with construction of the 
Kaiser-ACF design for a gas-cooled 
reactor, leaving the Philadelphia 
Electric group’s “partnership” pro- 
posal up in the air until additional 


Aggressive Reactor 


“We are within sight of economi- 
cally useful power reactors if we 
follow straight-forward and aggres- 
sive development along lines already 
laid out,” said W. Kenneth Davis, 
Bechtel Corp, at the First Inter- 
national Symposium on Nuclear 
Fuel Elements late last month in 
New York. 


Goal Requires Capital Cost Cut 


The immediate problem, ob- 
served Davis, is how to make nu- 
clear power plants economically 
competitive with conventionally 
fired plants in high-fuel-cost areas 
of the United States within 10 years. 
He suggested this goal will require 
cutting capital costs to $225 or $250 
per kw and fuel to 2 or 2.5 mills per 
kwhr. Recent progress permits 
building nuclear plants today to 
produce power for about 50% 
more. Prospects are bright for 
achieving economical power rela- 
tively soon with “a sufficiently ag- 
gressive and intelligent program,” 
he said. 

Capital and fuel costs must be 
cut, Davis observed, implying that 
capital savings are more urgently 
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legislative authorization is obtained. 
There is speculation the commis- 
sioners will buy this view. 


However, Joint Committee 
sources hear the commission may 
propose that the Kaiser-ACF re- 
actor be built without power-pro- 





an idea likely to 
Congressional 


ducing facilities 
the ire of 
Democrats. 

@ it remains to be seen whether 
AEC’s supplementary construction 
budget—to be submitted 
weeks from now—will include funds 
for construction starts on prototype 
reactors. AEC Chairman McCone 
reportedly was vague on this point 
in a recent appearance before the 
committee. 

Both these points will be aired 
when the Joint Committee opens 
hearings Feb. 17 on the growth and 
development of the atomic industry 


raise 


several 


Development Urged 


needed now. It appears highly de- 
sirable to push development of the 
boiling water, organic cooled, and 
high-temperature gas-cooled 
actors to “a sound base” without 
interference from more advanced 
types. The latter should 
developed, but Davis said he saw 
“no apparent advantage to use of 
heavy water.” 

Key to reducing high fuel-element 
costs lies in boosting the volume of 
production to serve 10 to 20 simi 
lar reactors. He proposed that utili- 
ties anticipate more reasonable fu- 
ture costs in projecting their plans 
for nuclear power plants, and imple- 
ment this reduction by concentrat- 
ing on similar fuel elements to gain 
the economies of larger-scale pro- 
duction. 

Many reactor cores appear to 
have extravagant safety factors, 
Davis added. The balance of the 
power plant should be designed for 
a considerably higher ultimate out- 
put, he suggested. Adequate instru- 
mentation should be included to 


Fe- 


also be 


verify the original design, utilize de- 
sign margins, and develop data for 
future improvements. 
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WP&L PRESIDENT C. J. Forsberg s! 


Wisconsin P&L Holds a Series of 


Wisconsin Power & Light Co has 
et a pattern for making friends with 

stockholders which will be hard 
to beat. The WP&L “get acquainted” 
program included 16 meetings at- 
tended by some 6,000 stockholders 
in Wisconsin. Here’s the way it 
vorked 


Meetings were I 


held in each of 


the company’s 13 operating dis 
tricts. In addition, two were held 
in Milwaukee (necessary in orde1 
to accommodate the huge turnout) 
and one in Madison. 

All meetings attended by 
President C. J. Forsberg, three vice 
presidents, and the district execu- 
tives of the district in which each 
particular meeting was being held 
Company officers stock- 
holders and shook hands with them 
—a highlight of the meetings. 


were 


greeted 


Response ‘Tremendous’ 


Response to the entire series of 
meetings has been tremendous, ac- 
cording to Forsberg. He said that 
while there was a lot of work in- 
volved in putting on such a series 
of meetings—sometimes as many as 
three a week—the results were re- 
warding and gratifying. Further- 
more, the meetings proved as bene- 
ficial to company executives and 
personnel as they did to the stock- 
holders. 

One particularly pleasing aspect 
of the meetings was the universally 
favorable attitudes of stockholders 
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toward the company, its manage- 
ment and policies, as reflected in 
their questions at the end of each 
meeting. At no time were there 
any questions of a critical nature. 
Mostly the stockholders were seek- 
ing information about the company, 
its methods of operation, its pros- 
pects and its problems. Many even 
wanted to know what they could do 
for the company to help it. Al- 
though WP&L executives had antici- 
pated questions about increasing 
dividends, none were raised. 


Preparation Was Elaborate 


Preparation for the meetings was, 
of course, elaborate. First of all, 
letters went out over President 
Forsberg’s signature inviting stock- 
holders. Two reply cards were en- 
closed, one for the stockholder, a 
second as an extra that he or she 
might use to bring a guest. Accept- 
ances far exceeded expectations; in 
many cases it was necessary to pro- 
vide additional facilities to handle 
the crowds. 

Material for the meetings was 
carefully prepared. A_ thorough 
search was made for information 
that would be of interest to stock- 
holders; then this material was care- 
fully organized for effective pres- 
entation. (See charts at bottom of 
next page.) 

Despite this elaborate preparation, 
some attempt was made to give 
the meetings an informal, spontane- 


it ¢ ( Herr 


vith interested st ke} 


mann, second from left, 


illustration). 
No one spoke from notes or used 
fully prepared texts. As the meet- 
ings progressed, the officers’ presen- 
tations got better and better. 


ous atmosphere (see 


District Manager in on the Act 


As to the meetings themselves, 
they were opened by the district 
manager. After a few remarks, he 
introduced Forsberg, who acted as 
master of ceremonies for the rest 
of the meeting, introducing the vice 
presidents in turn for their respec 
tive talks. 

Forsberg himself discussed the 
Internal Revenue Service ruling on 
the disallowance of certain adver- 
tising expenditures for tax pur- 
poses, and the importance of the 
ruling to stockholders. He then 
talked a bit about nuclear power— 
a subject which invariably invokes 
the interest of laymen—the status of 
A-power development, and WP&L’s 
participations in such programs. 

J. E. Canfield, vice president, dis- 
trict operations and sales, told 
stockholders about the area served 
by WP&L, the types of service 
rendered, and the rapidly growing 
use of electricity by the company’s 
customers—with its attending ex- 
panding revenues. 

He also sketched the meaning of 
industrial development for the 
WP&L area, in terms of immediate 
industrial revenue, plus those com- 
mercial and residential revenues 
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‘Hard to Beat’ Stockholder Meetings 


which new industry, by bringing in growth reported by Canfield. He dends, capitalization ratios and 
new money and people, help pro- discussed the problem of having taxes and wages. 
vide. He did not let the subject of | power available when needed, when Following the formal presenta 
electric heating go unmentioned: three to four years are required — tions by each officer was a question 
“With Wisconsin Power & Light's for designing and building addi- and-answer period of about 
rates, electric house heating is prac- tional capacity. He also made a_ minutes’ duration. 
tical in properly insulated homes.” — slide presentation showing turbine Refreshments followed — eacl 
Canfield also told the stockhold- generators and other power plant’ meeting. This afforded a furth 
ers that there is reason to believe equipment, transmission and dis- opportunity for stockholders an 
that future growth for WP&L will tribution facilities, and discussed — officers to get better acquainted 
be as fast or faster than in the past. the part each plays in the over-all The stockholder meetings, in ef 


J. D. Howard, vice president in operation of the system. fect, were a oOne-evening — short 
charge of engineering, system op- C. C. Herrmann, vice president course on the company. They were 
erations and maintenance, told of accounts and finance, talked well received, were enlightening fo1 
stockholders of the advance plan-_ finanical matters over with stock- both stockholders and officers, and 
ning and construction schedules holders. He covered investment. were generally felt to be worth the 
necessary to keep abreast of the load operating expenses, revenues, divi- time and effort they required 
WISCONSIN POWER AND LIGHT COMPANY WISCONSIN POWER AND LIGHT COMPANY 
Mmounts Pau Ounersip 
GOVERNMENT 5 145 | 
to EMPLOYEES 4.1 MILLION 
60.2 MILLION 


LOCAL ott 
OUT -OF - STATE can 


INVESTORS 
EMPLOYEES STOCKHOLDERS 


34.7 MILLION 


GOVERNMENT 
@ (0 YEARS 
® 1948 P 1957 


PRESENTATIONS to stockholders included such information ment, 1948-1957; and Wisconsin P&L stock ownership, both 
as total amount paid to investors, employees and govern- local and out-of-state, for the years 1949 and 1958 


ssi, 
1949 235.00 v4 
130 COO.» ‘ 


WIS. 90% IEEE WIS, 721% NS. 18.5% MMBWIS.63.7° 
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SEC Proposes Change in Accounting Procedure 


Debate is under way on plan to adopt accounting procedures 
like the recent FPC ruling on amortization and depreciation 


Securities & Exchange Commis- 
sion is stirring up a big debate over 
accounting procedures used to pre- 
pare financial statements submitted 
to it. The issue is how companies 
are to treat credits equal to the tem- 
porary reductions in federal taxes 
resulting from liberalized deprecia- 
tion (Section 167) and accelerated 
amortization (Section 168 of the In- 
ternal Revenue Code of 1954). 

Under a SEC _ proposal, any 
financial statement which desig 
nates as “earned surplus” or in- 
cludes as a part of “equity capital” 
the accumulated credits arising from 
the temporary reductions in income 
taxes because of the use of the 
above sections for depreciation and 
amortization will be 
“misleading or inaccurate.” 


considered 


Reserve Acccunt Preferred 


SEC wants an amount equal to 
the tax deferral charged to current 
income on the financial statement. 
With a concurrent credit made to a 
separate balance sheet account— 
such as “reserves: deferred federal 
income taxes.” 

SEC thus is attempting to bring 
its accounting procedures into line 
with those recently adopted by the 
Federal Power Commission on the 
same subject. SEC’s basic position 
boils down to this: 

It just is not good accounting 
practice to charge deferred federal 
income taxes as an operating ex- 
pense item and at the same time 
show it on the balance sheet as 
“earned surplus” even if it’s re- 
stricted as to the payment of divi- 
dends. 

Here’s the SEC reasoning behind 
the proposal: under both Sections 
167 and 168, companies are per- 
mitted to make a faster tax-free 
recovery of capital invested in plant 
than previously allowed for income 
tax purposes. 

As a result, current taxes are 
temporarily reduced in the early 
years because of bigger depreciation 
allowance. But in future years, this 
procedure will result in reduced de- 
preciation deductions for tax pur- 
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poses, with a resulting increase in 
income taxes over the amount of 
taxes which would otherwise be 
payable. 

This creates a problem where 
companies deduct liberalized depre- 
ciation or accelerated amortization 
for tax purposes—but deduct only 
normal depreciation on its books of 
account. SEC has correctly taken 
the realistic position that taxes are 
merely deferred and that conse- 
quently since a future liability is 
created provision must be made for 
the ultimate extinction of this liabil- 
ity. This is in direct opposition to 
the views held in Maine, Pennsyl- 
vania, and elsewhere. 

The only way to avoid this, says 
SEC, is to charge current income 
with an amount equal to the tax 
reduction. The credit would be 
accumulated in a balance sheet ac- 
count—separate from earned sur- 
plus or equity capital—and would 
be returned to income proportion- 
ately in later years when the 
depreciation then allowed for tax 
purposes is less than the normal de 
preciation charged to income in the 
company’s books of account. 

A major difficulty for electric util- 
ities is that many state regulatory 
commissions permit or require 
utilities to treat the deferred tax 
credit as part of earned surplus. 
The result is that state orders permit 
one kind of accounting, while for 
purposes of Federal Power Com- 
mission regulation—and, potenti- 
ally, for SEC purposes, too—a dif- 
ferent system is required. 

There’s no doubt a great deal of 
debate will precede any change at 
SEC. When the commission made 
its proposal at the end of December, 
it invited comments up to Jan. 31. 
However, the comments received so 
far do not present the pros and cons 
of the fight. Instead, they show only 
either agreement or disagreement in 
general terms with SEC’s stand. 

The electric utilities most con- 
cerned have asked SEC for another 
month—until the end of February 
—to file their comments; SEC is 
going along with the request. In 








addition, more of the debate will be 
laid out in public hearings. 

Here’s a sample of the kind of 
confusion that exists, using Indiana 
& Michigan Electric Co as the ex- 
ample. It is one of American Elec- 
tric Power’s operating subsidiaries 
—and AEP is one of those request- 
ing additional time to comment on 
SEC’s proposal. The example also 
shows that this particular account- 
ing problem has cropped up in 
state and federal regulatory agen- 


cies 
Normal Depreciation Used at |&ME 


I&ME is one of those companies 
which deduct liberalized deprecia 
tion or accelerated amortization for 
tax purposes—but deducts only nor- 
mal depreciation on its books of 
account. And—under a previous 
order of the Public Service Com- 
missions of Indiana and Michigan— 
it is carrying the tax credits on its 
balance sheet as retained income, 
part of equity capital. 

But on Dec. 24, 1957, the In- 
diana commission issued an order 
requiring companies under its juris- 
diction to thereafter treat such de- 
ferred income taxes as a special re- 
serve account, and not continue 
treating it as retained incomes ac- 
count. (This is what FPC later re- 
quired and which SEC proposes.) 

Indiana Electric has challenged 
the legality of the state commission’s 
1957 order and, pending the out- 
come, has not changed its system. 

On May 29, 1958, FPC issued its 
order—effective Jan. 1, 1958— in 
effect requiring a public utility 
which follows deferred tax account- 
ing for state regulatory purposes to 
do so in filing with FPC, but with- 
out showing the deferred taxes in a 
reserve rather than as part of re- 
tained income. 

Indiana, uncertain whether FPC 
can require it—as a subsidiary of a 
registered holding company — to 
change its accounting methods to 
conform to the May 1958 order, 
has not changed its system. And 
Indiana’s latest financial statements 
filed with SEC—filed Nov. 1958 in 
connection with a prospectus on 
some mortgage bonds—include de- 
ferred federal income taxes as part 
of retained income. 
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Sporn Switchyard Keeps Pace 


AEP 138-kv station uprates equipment, rearranges switch- 


ing scheme to meet progressive load, capacity additions 


H. B. MARGOLIS, Senior Engineer, Amer- 
ican Electric Power Service Corp, New 
York, N.Y 


Philip Sporn Power Plant’s 138- 
kv switchyard, an exemplary large, 
modern transmission switching sta- 
tion at its inception a decade ago, 
has undergone major modifications 
made urgent by skyrocketing loads 


and generating capacities. The 
plant, a major generating station 
of the American Electric Power 


System, is owned jointly by Appa- 
lachian Power and Ohio Power 
Companies. Its first two 150-Mw 
units went on the line in 1950, Unit 
3 in 1951, and Unit 4 in 1952, 
when station capacity reached 600 
Mw. Its entire output was stepped 
up for 138-kv transmission. 

The 1950 layout afforded switch- 
ing for seven lines and two cross- 
compound units, two generators per 
unit. By 1953 the 138-kv breakers 
numbered 19 and provided for 
four generating units and major 
system ties served by 11 139-kv 
lines. Two lines, Muskingum River 
and Kanawha River, were con- 
structed for 345-kv operation. A 
300-Mva, 138/345-kv autotrans- 
former was installed to intercon- 
nect the 138 and 345-kv systems 
at Sporn. 

When Ohio Valley Electric Corp 
was formed in 1952 to supply the 
Atomic Energy Commission’s Ports- 
mouth Diffusion Plant, Sporn 
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Plant became an_ interconnection 
point and increased demands were 
made on it for interim, supple- 
mentary, and emergency power re- 
quirements. A double-circuit, 345- 
kv line was built to OVEC’s Kyger 
Creek Plant. A 1955 agreement 
with Kaiser Aluminum & Chemical 
Co brought an aluminum reduction 


plant to the Sporn area with a 


projected load of 500 Mw and possi- 


bly greater. 
Scheme Was Standard 


The switching scheme at the 138- 
kv station in 1955 double 
and transfer-bus arrangement, more 
or less standard then for large AEP 
switching stations. Each genera- 
tor had two 138-kv breakers; each 
line, a breaker, selector switches to 
either bus, and a bypass switch. 
One generator breaker, designated 
a bus-tie breaker, had line trans- 
fer relays. The 5,000-Mva OCB’s 
were the largest at that voltage as 
late as 1953. But installation of the 
138/345-kv autotransformer raised 
the interrupting duty beyond the 
breakers’ 5,000-Mva limit and 
helped to point up the need for 
higher-interrupting-capacity break- 
ers. Thus the 5,000-Mva units were 
replaced with newly developed 
10,000-Mva ones in 1954. 

In a 138-kv switching bay, a 
51-ft square area accommodated 
two buses. Bus selector switches on 
the line breakers were in a vertical 


Was a 


1959 


“V" arrangement, and a single stack 
of insulators at the vertex served 
two switches. The two buses were 
close at this point. A 30-ft sub-bay 
contained two generator breakers 
Cross buses tied generator and line 
breakers to the main Line 
traps and capacitors for each line 
were _ outside. Feeder bypass 
switches, center-break type, 
mounted inverted. The 1,200-amp 
main buses were mostly 1,000 
MCM copper strain buses, tied to 
the cross buses by jumpers. Jump- 
ers and buses were 500 or 
750-MCM copper. 

This arrangement served in 
generally satisfactory manner until 
1958. But construction of a 450- 
Mw Unit 5 had been authorized 
with a view to 1960 operation. As 
major loads out of the station, par- 
ticularly the aluminum load, were 
served at 138-kv, Unit 5 will con- 
nect to the 138-kv bus. 

Plainly, the switching station was 
inadequate for the projected loads. 
Shortcomings first apparent in 1955 
would become aggravated in new 
circumstances. For work on a 
breaker or associated equipment, 
or to melt sleet, all but one circuit 
had to be transferred to one bus. 
As circuits multiplied, so did the 
possibilities of switching errors. 
Furthermore, switching is time con- 


buses. 


were 


CTOSS 


suming, which depreciates sleet- 
melting procedures. Maintenance 
suffers as operators become re- 


luctant to perform switching for 
any except the most pressing duties. 
Any expansion of the switching 
arrangement for new loads and new 
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generation compounds complica- 
tions and hazards. 

The switching station had other 
shortcomings: The proximity of 
two buses, particularly near the se- 
lector switches, left the installation 
susceptible to double-bus faults 
which would bring a complete out- 
age. Although not often, Sporn and 
similar switching stations have ex- 
perienced some. The double-bus 
arrangement is especially vulner- 
able when lines have been trans- 
ferred for maintenance or sleet 
melting. The current-carrying ca- 
pacity of the main bus was another 
deficiency. The 1,000-MCM cop- 
per strain bus was rated at 1,200 
amp. With the Kaiser load up to 
500 Mw and another 450-Mw unit 
on the 138-kv bus, the bus loading 
would be up to 3,000 amp. 

When the station was built, mo- 
mentary ratings for disconnect 
switches had not been established. 
Investigation showed that most 
switches were not good for much 
more than 20,000 amp. By 1966, 
momentary duty will be up to 100,- 
000 amp. 

With regard to clearance, al- 
though AEP standard 7-ft phase and 
5-ft ground spacings were observed, 
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replacement of equipment with 
larger units, such as 3,000 for 
1,200-amp switches, would cut 
metal-to-metal clearances below ac- 
ceptable limits. By 1966, breaker 
duties at Sporn should be near 
13,000 Mva. Consideration of these 
inadequacies led to setting these ob- 
jectives for the station: 

1. A bus to handle at least 3,300 
amp continuously. 

2. Equipment for 
fault duty. 

3. Phase and ground clearances 
in accordance with today’s stand- 
ards. 

4. A. simplified switching ar- 
rangement reducing the chances of 
switching errors and the time for 
switching. 

5. Elimination of the possibility 
of a station outage 

6. Expeditious and effective sleet 
melting. 

7. Easier 
nance. 

8. These objectives attained at 
minimum cost and service interrup- 
tion during construction. 

The breaker-and-a-half switch- 
ing arrangement was expected to 
bring many of these advantages. 
Minimal switching takes any 


15.000-Mva 


equipment mainte- 


ming unit Ina seven 1OQ0O-KV line 


breaker in a bay out of service, full 
breaker and relay protection con- 
tinuing for each line and generator. 
Bypassing breakers or switching 
relays is unnecessary. Switching for 
sleet melting has been minimized. 
[he two buses are on opposite sides 
of the station, so that a double-bus 
outage is most unlikely. But, were 
the unlikely to happen, the station 
continues to function. The switch- 
ing arrangement also permits one 
bus to be taken out for mainte- 
nance or for sleet melting at almost 
any time. 


Relocation Minimized 


The real problem, however, was 
deciding whether the arrangement 
of generators and lines lent itself 
to this scheme, and whether it was 
practicable to continue using ex- 
isting structures and equipment. The 
final arrangement of generators and 
lines, though not ideal, satisfied op- 
erating requirements with a mini- 
mum of relocation. Space on each 
side of the structure was available 
for ground-mounted buses, and the 
structure itself could be used for 
mounting switches and for line 
take-offs and cross connections. As, 
in any event, new buswork was 
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BREAKER-AND-A-HALF SCHEME will pr 


583-Mva unit under constr 
needed, adaptation of the structure 
issured that conversion would be 


it minimum cost. 

[he one-and-a-half OCB scheme 
for two additional breakers 
over the standard two-bus arrange- 
ment. Were the two-bus scheme 
expanded, however, bus sectional- 
izing would have been added so the 
idditional breakers were not 
charged against the new scheme. 
Disconnects were fewer than in the 
two-bus scheme. 

In line with the station’s enlarge- 
ment, and because critical switch- 
ing time would be cut to 7 cycles, 
measures were taken to increase the 
reliability of relay operations. Sepa- 


calls 


rate bushing current transformers 
were used for carrier-current relays 


ind back-up relays to assure posi- 
tive operation despite trouble in 
BCT’s or associated circuits. In- 
dividual line potentials from cou- 
pling capacitors for line relays have 
replaced bus potentials. A new, 
more positive scheme of breaker- 
failure relaying was provided. 

A cross-section of a converted 
bay would show a ground-mounted 
rigid bus of 5-in. aluminum tubing. 
The tubing, having a capacity of 
3,810 amp, is on single-column 
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Structures parallel to the station 
structure. Buses were welded and 
spaced 7 ft apart. The spacing is 
maintained despite high short-cir- 
cuit stresses by using a single high 
strength insulator at the stack’s 
bottom. By paying a little more for 


this insulator, a large saving was 
made in station cost, and a mini- 
mum bus safety factor of 1.46 was 
obtained. 
Old Breakers Re-used 

Old breakers were re-used. New 


requirements were filled by purchas- 
ing breakers with a rated interrupt- 
ing capacity of 15,000 Mva and 
a supplementary rating of 2,500 
amp, 45C rise on contacts. For 
some existing breakers additional 
BCT’s were needed. Station mod- 
ernization required replacement of 
46 disconnect switches, most of 
them rated 1,200 amp, 20,000 amp 
momentary. These made way for 
1,600 or 3,000-amp switches with 
100,000 amp momentary. 
Bus-side disconnect switches are 
ground mounted; line-side discon- 
nects are on trusses which have 
. been reinforced and redrilled. All 
breakers are on new foundations. 
The method of conversion al- 
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lowed for installing foundations and 
considerable equipment and 
tures without disturbance to the in- 
stallation. The equipment included 
new buses. Then a tie was provided 
between old and new buses so that 
the new ones essentially extended 
the existing ones. Thus stability and 
relaying problems were minimized 
“Hot” work was kept to the mini- 
mum, involving only the dropping 
of bus jumpers at the connection to 
the old buses and the installation 
of bus-tie disconnects. 

The de-energized working con- 
dition was obtained with minimum 
service interruption by starting in 
an empty bay. This was made avail- 
able through rearranging potential 
transformers and reserve  trans- 
former connections, and then equip- 
ping and wiring the bay. Generator 
and line leads were then swung 
over from an adjacent bay to the 
newly equipped one, thus de-en- 
ergizing the second bay and releas- 
ing it for conversion. 

About three months were taken 
in laying the ground work for the 
conversion in the form of founda- 
tions, buswork, assembling, and 
aligning disconnects. Conversion 
proceeded at one bay per month. 


struc- 
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Adequate Industrial Relaying Means T 


This is a direct appeal to private 


/ 


as an aid to unprovine power users 


j 
oO} 


his electrical protection. 


and industrial consulting engineers, to 
electric utility representatives, and to power users for increased cooperation 


electrical service through better design 


The author has been associated closely with manufacturing, application, 


and active use of protective relays for 32 years. Sale of this equipment is 
highly competitive and economics are paramount, often resulting in consult- 


ing engineers considering only the customer's circuit requirements. Needed 


coordination between users’ ¢ quipment 


and the utility’s is often neglected, 


unless the utility requires that the customer's circuitry be approved before 


connection, 


Consultants are obligated to prepare 


recommendations economically and 


quickly, but some fail to take full advantage of available information. 


M. A. BOSTWICK, Protection Engineer, 
Portland General Electric Co, Portland, 
Oregon 


\n inadequately-protected elec 
trical system all too often is found 
in the most modern industrial or 
commercial installation. The inter- 
mediate-sized power user — the 
small industry, commercial estab- 
lishment, large hospital, or public 
building is frequently subjected to 
inferior service because of non- 
selective protection. Many do not 
realize it. 

Practically all modern installa- 
tions are adequately constructed in 
terms of protective device circuit 


Feeder Feeder 











Load 


capacity, switching flexibility and 
interrupting capacity. Unfortun- 
ately, too many lack selectivity, the 
ability to detect and interrupt only 
that portion of the circuit immedi- 
ately affected by insulation failure. 

Improvements in users’ protective 
equipment can be gained with no 
appreciable added cost by one of 
two procedures: 

e The serving utility can place 
strict requirements on all new in- 
Stallations, and insist that protec- 
tive schemes be approved by utility 
protection engineers before connec- 
tion. 

e Voluntary consultation among 
consulting engineer, customer’s en- 
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FIG 1—EFFECTIVENESS OF RELAYS and breakers here is impaired because 
definite time characteristic of relays will not operate selectively with fuses 
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gineer, and utility’s engineer can 
provide the most economical and 
useful protective circuitry. Many 
utilities follow the first procedure 
in varying degree. However, the 
greatest improvement can be gained 
by the second. 

Well-designed and_ excellently 
constructed equipment is being in- 
stalled to make large industrial sys- 
tems comparable to modern utility 
systems. Great care is used to pro- 
vide adequate power and fault cur- 
rent interrupting capacity, and in 
protective device selection, to in- 
sure only the faulty apparatus or 
line is interrupted on trouble. This 
is good economics, avoiding un- 
necessary interruption of costly 
processes and loss of manpower. 

Successful operation of most large 
industrials shows equipment and 
know-how are available to extend 
these techniques to the medium- 
sized user. 

Smaller power users must be cost- 
conscious. Economic requirements. 
demands for simplicity in operation, 
infrequent insulation failures, and 
lack of sufficient time spent consult- 
ing utility engineers, combine to re- 
duce their protection quality. 

The following examples demon- 
strate how better economic solutions 
to the power user’s problem of pro- 
viding selective protection can be 
gained by the cooperation of all in- 
terested engineers. 

Example No. 1—In this instal- 
lation (Fig 1) excellent equipment 
is installed. Duplicate power sources 
are provided, with automatic throw- 
over, to assure continuous power to 
a large building. Induction disc re- 
lays and a storage battery assure 
positive operation. 

However, the definite time relays 
used here cannot be made to 
operate selectively with fuse protec- 
tion of the cabled leads to the under- 
ground vault. As a result, the over- 
load relays are practically useless 
and the value of the circuit breakers 
is reduced to that of automatic 
switches. Any fault ahead of the 
secondary fusing will be cleared by 
the cable fuses. A bus fault will 
blow one source fuse; the breakers 
will transfer to the second source 
and blow the second set of fuses. 
Service restoration will be delayed 
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1S Three-Way Engineering Teamwork 
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until the utility 
circuit. 

Installation of extremely inverse 
relays, by a simple exchange, would 
have provided means for clearing 
the fault by breaker action and 
damage by blocking the 
Service could be re- 
tored immediately after the faulty 
pparatus was removed, simply by 
losing a breaker. 


restores a source 


limited 
throwover. 


The customer was advised that 
the relays could have been ex- 
inged at no appreciable cost, 


ply by drawing out the definite 

e relay and sliding in an ex- 

emely inverse relay. Note the dif- 

rence in time that would 
iven the desired selective action. 
In spite of the simplicity of the 
ecessary change, no action has 
yeen taken to improve the installa- 
ion. 

Example No. 2—This involved an 
ndustrial plant having two gener- 
itors, four feeders, and a tie to the 
local electric utility (Fig 2). New 
netalclad switchgear in this plant 
employed cascading of breakers 
vith direct-trip devices, as an eco- 
nomic measure. 

rhe utility tie breaker was con- 
trolled by an underfrequency and a 
set of induction disc overload relays. 

he instantaneous trips on feeders 
and generators were set so low the 
entire plant was shut down every 
time the utility lines were faulted 
within several miles radius. 

Considerable effort finally con- 
vinced the customer his breaker set- 
tings were the source of his trouble. 
As an immediate remedy, he ob- 
tained selective protection by de- 
sensitizing generator protection and 
setting tie breaker relays fast and 
low; but this limited power pur- 
Utility representatives ad- 
vised him to obtain a set of direc- 
tional overcurrent relays for fast, 
sensitive protection against utility 
system faults, and use the non-direc- 
tional overload relays with high set- 
tings for less sensitive protection 
against plant faults. 

The customer’s agreement was 
obtained with difficulty. Then the 
consultant changed the _ utility 
recommendations and ordered a re- - 
verse power relay instead of direc- 
tional overloads. After several 


have 


chases. 
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months delay, with restricted opera- 
tions and needless shutdowns, the 
installation was corrected. 

Why should such a loss be im- 
posed on a mutual customer? 

Example No. 3—This involves 
installation of too many protective 
devices in a limited area. It is par- 
ticularly undesirable because series 
devices have different time-current 
characteristics. The problem is of 
ten met in laying out protection fo1 
large commercial areas, an exten- 
sive shopping district, or a hospital 
area which includes many buildings 
with several control centers in each 
of the buildings. 

The combination of fuses, direct- 
trip breakers “dog-leg” trip 
curves, and protective relays is par- 
ticularly difficult to 
Such arrangements are frequently 
installed despite the need for selec- 
tive protection. 

Fig 3 is a typical circuit. In one 
installation it was found advisable 
to make a number of breakers in- 
operative and to install fuses to pro 
vide selective protection! The “dog- 
leg” time-current characteristic is 
particularly bothersome when used 
between fuses and breakers con- 
trolled by protective relays. 


with 


coordinate 





Source 
Customers 
Equipment 





i 
I 
i 
l 
| 
| 
| 
| 


‘ai 


eee ome ae oe oe oe 


Sh 
oi 
— 
Ht 





} T ¢ 
r eal 
P » breaker 
i = 
5 ' aA 
} ) ) prey 
| 









Time 


ros) 


Gen. Direct 
Trip 





| Current 

| Fault 

Max. Bus Fault > 
Current 


FIG 2—ADDITION OF DIRECTIONAL 


ex 


+ +rir ' yenernat 


+ 
+ 


| 


Current 


+ 





{or 


HV Fuse 


Tsf. o-| 
Grd 
Relays 
Direct 
Trip 
Users 

Bkr. 


FIG 3—TOO MANY PROTECTIVE devices is common flaw in large commercial 


loads. 





1959 


Different time-current characteristics make coordination difficult 
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F. R. D/ENTREMONT, Consulting Engineer 
Elec- 


Instrument Department, General 


Mass 


- 


Lo, Lynr 


The most difficult problem in de- 
termining whether reclaimed instru- 
ment suitable for 

the estimation of probable 
Although no avail 
able test will accurately evaluate life 
expectancy, a test of internal 1oniza- 
tion will indication of 


transformers are 
reuse 1S 


life expectancy 


give some 
failure possibilities 
The “Resonant Circuit Method” 
can measure 1onization in dry-type 
A variable 
60-cps 


instrument transformers 
utotransformer — supplies 
of the desired magnitude 
[he high voltage lead of a supply 
transformer is connected to one 
terminal of a high voltage capacitor 

1 to the high voltage winding of 


ind to 
the transformer under test through 


voltage 


().2-h rf choke 
The choke prevents any high fre- 


quency disturbance from the 60 





Electric Utility Methods 


Test Instrument Transformer C 


cps source or high voltage supply 
transformer occurring 
test circuit. It prevents 
turbances caused by ionization in 
the test piece from being damped 
out by the supply circuit. 

[he secondary winding and core 
of the test transformer are con- 
nected to ground through a 500-h 
toroidally-wound choke, which is 
the detecting means. This choke is 
enclosed in a_ grounded 
static shield. 

When the power frequency volt- 
age is increased to a value causing 
ionization in the test piece, each 
breakdown of a small void will cause 
a disturbance in the test circuit 
Each disturbance will initiate a dis- 
charge of small magnitude through 
the low voltage choke and the high 
voltage capacitor. The circuit con- 
stants have been chosen so that each 
disturbance appears as a damped 
0.25 me wave of a few cycles. 

Magnitude of the first peak of the 


across. the 


also dis- 


electro- 
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damped high frequency wave is 
proportional to the energy in in- 
sulation voids. The number of 
damped waves is determined by the 
number of times the voids break 
down. 

The high frequency voltage is 
measured by connecting a high pass 
filter across the low voltage choke 
to eliminate any small amount ot 
residual 60-cps voltage that might 
be present. The high frequency 
voltage is then passed through an 
amplifier with a voltage gain of 
about 100. 

The amplified output is passed 
through a discriminator and an elec- 
tronic counter. The discriminator, 
actually a half-wave rectifier, pro- 
vides a means for biasing the output 
voltage to cut off all voltage peaks 
below the desired value. This per- 
mits evaluating the number of ion- 
ization pulses within various ranges 
of ionization voltage for each power 
frequency cycle. 


Aluminum-Clad_ ‘ 


EDWARD F. BOWE, Asst Superintendent, 
Outside Plant Construction, Consoli- 
dated Edison Co, Mount Vernon, N. Y. 


An effective stringing arrange- 
ment was used to install new-type 
aluminum-clad stranded-steel con- 
ductors in place of plow steel con- 
ductor during the recent moderniza- 
tion of a 2,900-ft crossing over 
Croton Lake at Yorktown Heights, 
N. Y. on the Consolidated Edison 
Co system. The old steel conductors, 
of 2 in. diameter, had been in- 
stalled in 1934 and were supported 
on original insulators from 80-ft 
steel towers erected in 1916. The 
new conductors were installed to 
correct a rust condition and increase 
circuit capacity. New insulators 
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or Condition 


[he ionization test supplements 
he standard short-time, high-fre- 
quency test which does not measure 
the expected life of the device under 
est. The high potential test indi- 

ites only that there is sufficient in- 
lation to permit application of 

‘ltage much in excess of operating 

tage tor a short period of time 

h high voltage, even for a short 

ne, may actually shorten the life 
f the device when it is used at nor- 
al voltage. 

lhe best method available for de 

cting turn-to-turn failures in po- 
ntial transformers is to make ratio 
nd phase angle tests. If a source 
f power is available to supply volt- 
ge at more times normal 
requency, double rated voltage ap- 
plied prior to the ratio and phase 
ingle test will aid in the detection 
f turn-to-turn failures. 

When attempting to detect turn- 
-turn failures in current trans- 

rmers, the tester should demagnet- 


two or 


CONSTRUCTION 


OPERATION 





MAINTENANCE 
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FACTORY IONIZATION TEST SCHEMATIC DIAGRAM 
ize the transformer just prior to netizing resistor. When the resisto1 
making ratio and phase angle tests. is in the secondary circuit, the value 


Che simplest method of demagnetiz 
ing the transformer is to make pro- 
visions in the secondary test circuit 
so that a continuously adjustable re- 
sistor, of about 50 ohms maximum 
resistance, can be inserted as bur- 
den and reduced to zero. The sec- 
ondary current should be at 
value prior to inserting the demag- 


rated 


of voltage the secondary 
terminals will be several times that 
normally obtained during operation 
If a failure is going to occur, it 
should happen during this time 

In addition to the 
chanical inspection will indicate the 


across 


tests, a me- 


d Conductors Replace Steel at Crossings 





vere also installed on the line. 
[Iwo 13-kv feeder circuits and a 
shield wire were involved in the re- 
conductoring operation which was 
done one-conductor-per-day due to 
load conditions that required both 
circuits to be in operation at time 
of evening peak each day. As a con- 
sequence, each new Alumoweld 
conductor had to be sagged, dead- 
ended and completed each night. It 
could not be strung one day and 


left over night for sagging the 
following day. 
The operation was _ performed 


using a tensioning machine and reel 
trailer combination to hold 2,200 
lb tension on conductors as they 
were pulled in to keep them clear 
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of the trees and the road crossings 

Pulling in was done by a line 
truck 1,000 ft beyond the tower on 
one side of the lake. The old con- 
ductor was first cut of the 
insulators on the opposite shore, 
then dropped into a steel snatch 
block and a %-in. preformed-type 
dead end used to connect it with the 
pulling eye of the truck’s steel winch 
cable. Meanwhile on the far shore 
the old 2-in. steel conductor was 
joined to the 9/16-in. Alumoweld 
by a straight 12-in. steel preformed 
splice, and used to pull it into place. 
This arrangement let the old and 


clear 


_nhew conductor and splice be pulled 


through the stringing blocks with- 


out snagging. 


1959 : 


general deterioration of the trans- 
forme! 
The adequacy of this arrange- 


ment was established by a field test 
in which a 10-ft length of 9/16-in 
Alumoweld, joined by a 12-in. pre- 
formed splice to a similar 10-ft 
section of 1%2-in. plow steel con- 
ductor, was pulled to 6,000 Ib ten- 
sion. No movement was apparent 
in either conductor at the splice. To 
simulate the condition of conductors 
going slack and being pulled taut, 
a set of 6-in. blocks were pulled to 
5,000 Ib tension and released. There 
was no apparent slipping of the 
splice at the conductors. 

The new conductors were sagged 
to 125 ft at 4,500 Ib tension. This 
compares with 130 ft sag for the 
old plow-steel conductors. 
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Minor Materials System Cuts Cost 


Georgia Power Co’s system utilizes a loading factor to simp- 
lify storing, handling, and accounting of minor materials. 
Loading factor is based on current operating conditions 


ORBIE M. CAMPBELL, Distribution Engi- 
Georgia Power Co, Atlanta Ga 

\ simple system for storing, han- 
dling, and accounting of minor ma- 
terials was recently set up by 
Georgia Power Co. Use of the sys- 
tem has cut costs, improved morale 
by eliminating tedious work, and 
improved the quality while preserv- 
ing the integrity of plant accounts 
Basic elements of the system are 

1. Minor materials are supplied 
to district storerooms through the 


reneral warehouse where detailed 
stock records are kept 
2. District storerooms are 


charged with the value of minot1 
materials ordered and supply over- 
head crews without accounting. 

3. A loading factor applied to 
major items of material enables the 
Accounting Department to charge 
minor materials to appropriate ac 
counts and credit various district 
storerooms. 

This system is the result of an 
extensive study made by a com 


mittee set up by management, with 
representatives from Stores, Ac- 
counting, and Operating Depart- 
ments. The committee found that 
minor materials represented about 
17% of the dollar value and 92% 
of the quantity of transactions. 

[he minor materials system 
adopted is limited to those items 
that have been expressly author- 
ized. In the list are over 300 items 
that are repeatedly used but of little 
value except when used with items 
of major materials. Cheapest item on 
the list is a round washer costing less 
than 1¢, and most expensive item is 
a $4.37 strain wire clamp. Nothing 
may be added to or removed from 
the list except by formal revisions, 
which will be made at intervals of 
not less than one year. 

The system applies only to 
overhead line crews supervised by 
division offices and assigned trans- 


mission or distribution work in 
connection with construction, 
operation or maintenance. Com- 


pany-wide construction crews, su- 
pervised from the general office, 


\ 
substation crews and underground 
Mi : ; crews are excluded. But some of 
Weighed Average Quantity and Amount of Minor 
Materials For Installing Plant Unit 

Plant Unit Minor Material Quantity Price Amount 
Machine Bolts 1/4”, 5/16” x 3 8” 1.592 $0.11 $0.175 

Machine Bolts 5/8” x 34” over 4” 1.108 0.29 0.321 

Space Bolts 0.550 0.59 0.325 

Cross Arm Braces 0.795 0.41 0.326 

Cross Arm Braces (Alley) 0.004 2.14 0.009 

Arms, Cross _ Insulator Fittings 0.125 0.46 0.058 
Brace Gains 0.005 2.53 0.013 

4 Pin, 6 Pin Pole Gains 0.397 0.55 0.218 
4" x6" x8’ = M.F. Lock Nut 1.500 0.02 0.030 
Cross Arm Pins 0.117 1.73 0.205 

Cross Arm Pins — 1” Thread 0.667 0.71 0.474 

Trans. End Pins 0.072 0.47 0.034 

Lag Screws 0.792 0.07 0.055 

Round Washers 2.273 0.01 0.023 

Square Washers 2.607 0.05 0.130 

$2.396 
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these crews may be included in the 
future. 

Because of these exclusions, the 
system is designed to operate only 
on items of major material normally 
used in overhead line work. All 
job-order work is excluded from 
the plan because of the special ac- 
counting problems and the diffi- 
culty in rendering a valid, itemized 
bill to the customer. 

in distric. storerooms minor Ma- 
terials are set up in special bins, 
from other materials. 
Quantity of each item is controlled 
visually and limited to a 60-day 
supply. Crews are supplied without 
stock slips. Truck loading instruc- 
tions are given to the stock clerk 
in the form of memoranda that are 
not subjected to any accounting but 
are filed or disposed of locally. 

Minor materials are supplied 
from and returned to the general 
warehouse by means of two spe- 
cial stock slips, preprinted with the 
more commonly used items. Op- 
erating personnel use the supply 
slips as convenient truck loading 
memoranda forms. 

To requisition minor materials for 
a crew which is not covered by this 
plan, a miscellaneous stock slip is 
prepared itemizing the materials re- 
quired. These slips are subjected to 
the routine accounting procedure, 
charging the appropriate account 
and crediting the minor material 
account of the storeroom which 
made the issues. 

All minor material will be inven- 
toried annually throughout the com- 
pany. The minor material account 
for each division will be balanced 
by charging the account with the 
previous inventory plus orders dur- 
ing the year and crediting the ac- 
count with the current inventory 
plus the credits given by the opera- 
tion of this plan. 

Several methods of assigning 
cost of minor materials to final ac- 
counts were considered. One was 
charging minor items to clearing 
accounts when purchased. Another 
involved determining a_ historical 
ratio for the dollar values of minor 
materials to major items and ap- 
plying the ratio to future opera- 
tions. A third method was to use 

(Continued on page 88) 
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NO FAILURES 
IN & MILLION 
METERS 


proves perfect reliability 
of magnetic suspension 


In over $8 million watthour meters in 
service, not one of these magnetic 
suspension systems has ever been 
replaced because of wear. General 
_y ’ » 
Electric’s unique magnetic Suspen- 
sion system gives virtually friction- 
(C722 es ‘Fas Lh 
Lr 
rhis means that in General Electric meters you get the 


less meter performance by floating 


the disk and shaft in a magnetic field. 


‘ 


bonus of complete freedom from bearing replacement 
I : 


costs and the bonus of greater sustained accuracy. In 
fact, after a total registration of 300,000 kilowatt hours 
under test, meters with magnetic suspension showed 
no measurable wear, and had substantially greater 
sustained accuracy than meters with conventional balf/(/ZZ 
bearing systems. These are some of the reasons why. 
General Electric meters give you ““service-proved”’ 
bonuses in economy and accuracy. Ask your General 
Electric Apparatus salesman—he’ll be glad to show 
you the proof, or write to your nearest G-E Apparatus 
Sales Office for information. 628-26 


Progress /s Our Most /mportant Product 
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Why does General Electric 


A FUNDAMENTAL DISCUSSION OF 32-STEP REGULATORS 
by M. W. GANGEL, Distribution Systems, Electric Utility 
Application Engineering, General Electric Company. 











> advocate 32-step regulators? 


ANSWER: 


Because 32-step regulators offer three 


fundamental benefits which add up to extra profit: 
1. EXTRA FEEDER LENGTH 
2. EXTRA FEEDER CAPACITY 
3. EXTRA FEEDER REVENUE 





QUESTION: What characteristics of a 32-step 
regulator make possible these added benefits? 


ANSWER: Basically, the step size. It is fun- 
damental that with the smaller step size, the 
bandwidth can be narrower, regardless of any 
other considerations. The theoretical mini- 
mum bandwidth which can be set is equal to 
the step size. Under actual conditions, the 
minimum bandwidth is approximately 115 
percent of the step size, plus an adder of from 
17, volt to one volt, depending upon the type 
of control involved. This results in a min- 
imum practical bandwidth setting of approx- 
imately 12 volts for a 32-step regulator and 
approximately three volts for a 16-step regu- 
lator. The difference of 1 2 volts is a dividend 
in favor of 32-step regulators. 


QUESTION: Why do discussions of regulators 
lead to the topic of bandwidth? 


ANSWER: Bandwidth is an economical source 
of extra volts... volts available for profitable 
re-investment. Volts used in bandwidth are 
not available for work out on the feeder. For 
every volt taken out of the bandwidth, the 
average voltage to each consumer is improved 
by 12 volt, and the minimum voltage to each 
consumer is likewise improved by one volt. 


QUESTION: Where can volts from the band- 
width of 32-step regulators be re-invested for 
greater distribution system economy? 


ANSWER: The 114-volt dividend available 
only from 32-step regulators will allow ad- 
ditional growth on a feeder without exceeding 
acceptable voltage limitations. For example, 
with a permissible four-volt primary circuit 
drop, the 11/2 volts taken from the bandwidth 
and put to work on the primary circuit per- 
mits a load increase of 3712 percent. If, on 
the same primary feeder, the feeder length 
is increased in an area of uniform load den- 
sity, the 112 volts taken from the bandwidth 


of 32-step regulators can be utilized to pro- 
vide a 17-percent increase in feeder length 
without exceeding the voltage 
of the feeder. 

QUESTION: Can these 32-step regulator ad- 
vantages affect revenue? 

ANSWER: Yes. Revenue is a function of the 
voltage level at the consumer location. The 
11% volts saved from the bandwidth of 32- 
consumers 


limitations 


step regulators increases the 
average voltage level by 0.75 volts. This im- 
portant contribution to revenue can be cal- 
culated very simply by inserting local electric 
utility values into the following equation: 


43.8* Load Factor Annual Peak KW 
dollars per KW-HR = R 


rate in 


= Annual revenue which can be gained by utiliz- 

ing the bandwidth dividend available only 
from 32-step regulators. 

* The factor of 43.8 is the product of: 1) 8760 hours 

per year; 2) 0.5, which represents the assumed ratio 

of the amount of voltage-sensitive kw-hr load to the 

total kw-hr load; and 3) 0.01, the increase in each kw-hr 

of voltage-sensitive load corresponding to a 0.75-volt 

average voltage level increase at the consumer location 


QUESTION: This means that it is quite easy 
to calculate direct savings from the benefits 
which the 32-step regulators provide? 


ANSWER: Definitely. Simply by setting this 
reduced bandwidth utilities can begin ac- 
cruing measurable benefits in terms of re- 
duced system investment and _ increased 
revenue. This contribution to profit is one 
important reason why more General Electric 
ML-32 step regulators are in service today 
than any other kind. 423-4 





YOUR GENERAL ELECTRIC SALES EN- 
GINEER can give you further details which 
show why G-E 32-step regulators cost less 
on the line. General Electric Company, 
Schenectady, New York. 
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Charts Aid Capacitor Fuse Selection 


H. C. STONE, Development 


fusing practices for shunt 


establish industry-wide tank rupture curves 


Probability Of Case Rupture 


® Curves and bar charts simplify fuse selection 


Engineer, 


capacitors 


have been made possible by a NEMA agreement to 


These 


curves are essential to the correct selection of fuses 
for Overcurrent protection of any capacitor installa- 
tion. Fuse selection is based upon the probability of 
tank rupture indicated by the new curves and the 


maximum clearing time characteristic of a fuse link 


In the past, tank rupture curves of different manu- 


facturers have not been completely coincident. Fus- 
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Fig. 1. Probability for 25-kvar capacitors 
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® Establishment of NEMA standard tank rupture curves makes uniform fusing practical 


Industries, Milwaukee, Wisconsin 


ing practices, therefore, have tended to vary. 


Develop New Curves 


New curves, shown in Fig. | and 2 for 25- and 

S0-kvar units, respectively, facilitate capacitor fusing 

in four zones that indicate the degree of safety pos- 

sible. Maximum clearing time curve of a link and 

the maximum available short-circuit current at the 

bank establish the zone of operation. For example, 
(Continued on page 64) 


Current-vs-time for capacitors to rupture due to gas pressure caused by internal arcing 


Probability Of Case Rupture 
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Power to produce more goods, services, and cony eniences tomorrow 


requires ample sized raceways today with greater load-building 


capacity built-in. Build today ... plan for tomorrow. 


Republic ELECTRUNITE® E.M.T. provides a pull-in, pull-out, 
grounded electrical wiring system that protects now... 


and provides for future load-building needs. 


...ELECTRUNITE E.M.T. with new SILVERSLICK 
inside finish is even better now. SILVERSLICK new SILVER-colored, 


SLICK inside finish, makes wire-pulling up to 37% 
easier. Wire pushing is easier, too. 
Future load-building capacity is built-in. 

Learn why utilities are using ELECTRUNITE E.M.T. 


in their expansion programs and suggesting it to 





their customers as the practical way to provide for 
the future. Call your Republic representative. 
Or, send coupon today. 





* Republic builds, too. Con- 





tracts are being let to 
increase capacity for 
production of ELECTRUNITE 
E.M.T. Your acceptance 
has made this expansion 
necessary. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION 





FEB. 8-14, 1959 
DEPT. C-6888-B 


213 EAST 131st STREET +» CLEVELAND 8, OHIO 


REPUBLIC STEEL 


interested in learning more about the advantages 


and economies of Republic ELECTRUNITE E.M.1 


STEEL AND TUBES DIVISION 


Cleveland 8, Ohio 
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a capacitor bank of 50-kvar units would have Zone 
| fusing if maximum available current were 1,000 
amp and a 65T link were used. The same bank 
would have Zone 2 fusing if an 8OT link were em- 
ployed 


Use of tank rupture curves as the basis for fusing 
provides assurance that occurrence of undesirable 
conditions will be unlikely. Field records of capaci- 
tor service indicate the units are most reliable, for 
annually less than 0.1% of all units in service ex- 
perience any difficulties 


In addition to this fundamental principle for 
capacitor fuse selection, some other basic principles 
vhich must be observed are: 

1. The fuse must be capable of continuously 
carrying 135% of the rated capacitor current 

2. It must have sufficient interrupting capacity 
to handle successfully the available fault current 

3. It must withstand, without damage, the normal 
transient current during bank energizing or de-ener- 
gizing and it must withstand the unit’s discharge cur- 
rent during a terminal-to-terminal short 


4. For ungrounded wye banks, where maximum 
fault current is limited to three times normal line 
current, the fuse must clear within five minutes at 
95 of available fault current. 

5. For effective capacitor protection, maximum 
fault current should not exceed 5,000 amp through 
a shorted 50-kvar capacitor unit or 4,000 amp 
through a shorted 25-kvar unit. 


Bar Charts Aid Fuse Selections 


Simplification of fuse selection has been achieved 
by the preparation of the bar charts shown in Figs. 3 
and 4 for 25- and 50-kvar capacitors, respectively. 
These charts, adhering to the principles for capacitor 
fusing, are applicable to delta, grounded wye, and 
ungrounded wye banks. Only rated current and 
connection of the bank, as well as unit kvar rating, 
need be known to use the charts. 


In many cases, more than one size of fuse link may 
be selected. The best selection would be the smallest 
link because it will provide better performance and 


protection. 
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Fig. 3. Fusing for 25-kvar capacitors 
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Note: When More Then One Link Is Indicated For A Given 
current, Use Smallest One 
Below 10% Probability Of Tank Rupture (Sate Zone) 
ERY 10%- 50% "(Zone 1) 


(2 50%-90% " ' ( Zone 2) 








Fig. 4. Fusing for 50-kvar capacitors 
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the worse the situation... 


Boa 


— 


the more reason for using TIREX* 


TIREX cords and cables give longest service when not subjected to 


severe abuse. But when required, TIREX can take it. In snow and mud, 
under water and under pressure, TIREX cords and cables remain flexible, 
smooth, light and easy to handle, thanks to their original cured-in- 
construction. They won't snag or tear, and their fortified and ten 
neoprene armor gives balanced resistance to abrasion, water, acids, oils, 


sunlight and flame. 


Millions of feet of TIREX are on the job everywhere —transmitting power 


for mobile mining equipment, construction machinery and portable tools. 


Oe 


) 
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LIVE BETTER 


AIH 


) 
= 
* UUM 


fcraice™ 


WIRE & CABLE 


c CO MA PA Hw YF 
79 SIDNEY STREET, CAMBRIDGE 39, MASS 
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Inner-Cooled Transformer on Line: Aluminum Tank Revealed 


Westinghouse Electric Corp has revealed two major 

insformer developments—the first installation of an 
inner-cooled 50-Mva unit and an aluminum tank for 
pole-type distribution units. 

The inner-cooled transformer, first of its type, is 
operating on the New York State Electric & Gas Corp 
system. The unit is installed at the Hinman Road sub 
station, Lockport, N. ¥ 

In the design, the oil is circulated between the strands 
of parallel conductors that are at the same potential 
Materials are used that have higher insulation strength 
than oil where voltage stresses occur. In this manner, 
smaller, lighter and higher capacity units can be built 
to have the same design margins as the conventional 
construction 

This 30/40/50 Mva OA FOA/FOA 115-kv trans- 


GE Has Order for 200-Mw 
Unit, to Ship in 2.7 Years 


A 200-Mw turbine-generator has 
been ordered by New England 
Power Co from General Electric tionally cooled 


utility, it will be ¢ 
cross-compound, 
heat unit. Steam conditions will be William W. Ege, vice president in 
2400 psi, 1000/1000 F. charge of Copperweld’s Wire & 

Both generators will be conven 


former weighs 3.1 Ib per kva, compared to 3.5 Ib per 
kva for a similarly rated conventional unit. 

[he aluminum tank is the result of a joint develop 
ment program by Westinghouse and Reynolds Metals 
Co. The most significant feature is the extruded alumi- 
num fin-like sections in a variety of shapes for different 
purposes, according to A. W. Edwards, engineering 
manager for Westinghouse’s Distribution Transformer 
Dept. He pointed out that some fins are deep thin sec- 
tions for cooling; others are shallow and wide for bolt- 
ing internal parts in place; still others are heavy parallel 
ribs, easily machined to provide a lifting slot in the 
outer wall. See above photograph. 

\ 25-kva aluminum transformer is now undergoing 
tests at the Sharon, Pa., plant before the new fabricat- 
ing principles are extended to other ratings 


1 3600/1800-rpm, of Alumoweld wire and strand are 
double-flow re- being run at capacity, according to 


Cable Division. 


with a combined New equipment, ordered in 1958, 


Co, Schenectady, N. Y. Shipment is capability of 260 Mva at 30 psi is scheduled for installation early 


scheduled for late 1961, or approxi- hydrogen and at 
mately 2.75 years 
The unit will be installed in the 


0.9 pf. this summer. The added facility will 
greatly increase the company’s pro- 
duction capacity for the new type 











Brayton Point Station of the utility 
of the New England Electric System. 


First of its type purchased by the 


Alumoweld Production Up 
Copperweld Steel Co’s present 
plant facilities for the manufacture 


of conductor. 


(More Manufacturers News p 70) 
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EAD TRANS 


The key to a safe, 
economical, attractive 
underground distribution system. 





Terra-Tran Installations Cost Less! 


Reduce installation and service costs. 
No separate enclosures are required. 


Terra-Tran Looks Much Better! 


Unobtrusive, painted to match shrubbery. 
Can be easily screened by foliage. 











Terra-Tran Operates Safely! 
Securely locked operating compartment 


- ~ “—_ 


door protects public, operating personnel : 


and transformer from accidental contact. 


Terra-Tran Serves Everywhere! 


Suburbs, schools and shopping centers 
— anywhere that poles mar the view. 


Write for further details or ask 
your RT & E representative. 


* 
a e* 
"TTER transFrorR™ 











PAPER-INSULATED CABLES BY PHELPS 
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! Single conductor, 1 KV and up Three-conductor, 1 KV and up 
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Phelps Dodge paper-insulated power cables have a 
demonstrated record of long life in a great variety of 
designs for all types of applications—underground 
duct, direct burial, submarine and aerial. 


Paper-insulated cables have these important inher- 
ent characteristics that improve operating perform- 
ance and lengthen service life: 


<xtra high 60-cycle and impulse strength to 


withstand switching and lightning surges. 


Ability to handle large blocks of power in single 


’ cables of minimum dimensions. 
> DODGE 
_ 


Positive protection against all contaminations, 
due to being hermetically sealed in an extruded 


metallic sheath. 


Paper-insulated cables can be supplied with either 


lead or aluminum sheaths. 


Phelps Dodge offers the widest range of high 
voltage cables to the electrical industry. 


PHELPS DODGE PRODUCTS 


CORPORATION 


300 PARK AVENUE, NEW YORK 22, NEW YORK 








Submarine, 1 KV and up ~ Low-Pressure gas-filled, 8 KV and up 
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Subox paints are the only American paints made with 
lead-suboxide. They give extra protection at no extra cost. 











Dark areas in above photo- 
micrographs show how 
pigment increasingly inter- 
twines to form dense, pro- 


tective film 
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SMALL PARTICLES PENETRATE SURFACE 

Maximum penetration is achieved because lead-sub- 
oxide is a colloidal pigment. Its film is so dense and 
impervious that two coats of Subox usually equal 
three coats of other paints... often one coat of 


Subox is sufficient 


CHEMICALLY-ACTIVE METALLIC FILM 

Lead-suboxide remains chemically active after Subox 
paint dries. It reacts with the fatty acids of the vehicle 
to form insoluble lead soaps, and builds up a rein- 
forced protective film of intertwining metal-bearing 


fibers 


FIBROUS COAT IS STRONG ADHESIVE 


The fibrous film of Subox gradually strengthens and 
replaces the original vehicle film (which otherwise 
would become brittle), and creates a strongly ad- 
hesive protective coating with an inherently longer 
life than that of other paints. 


In addition to its other advantages and econo- 
mies, Subox also saves on eventual repainting. 
The need for expensive scraping and repriming 
is largely eliminated. 

Available in wide color range. Write for color 
card and the brochure ‘Subox Paints”. 


Established 1924 


3 Fairmont Plant 


Hackensack, N. J. 


February 9, 





Detroit Edison Unit 
Hits Record Output 

A single steam-electric generating 
unit attained a new high in capacity 
for electrical output recently. De- 
troit Edison Co’s River Rouge Unit 
No. 3 produced power at a rate in 
excess of 340,000 kw for about 
24 hr. 

All major equipment exceeded 
design capacities. The turbine- 
generator, designed and built by 
Allis-Chalmers Manufacturing Co, 
developed 341,000 kw although its 
nameplate rating is 320,000 kw. It 
was supplied with 2,300,000 Ib of 
steam per hr from a single Foster 
Wheeler Corp natural-circulation 
steam generator designed for 2,- 
000,000 Ib per hr, 2725 psi and 
1050/1000 F. Heat rate of Unit 
No. 3 is 8620 Btu per kwhr 


Delta-Star to Supply 
Three High-Capacity Buses 


Orders for three isolated-phase, 
metal-enclosed buses, reportedly the 
largest to be installed in this coun- 
try, are being filled by Delta-Star 
Electric Division of H. K. Porter 
Company, Inc. 

Latest order is for Commonwealth 
Edison Co’s Crawford Unit No. 8. 
rhis bus run is the largest capacity, 
rated 11,300 amp from the high- 
pressure unit, and 9,200 amp from 
the low-pressure unit. 

\ switching scheme as part of 
the bus enables the utility to con- 
nect the generator either to the h-v 
transformer or to the 12-kv bus at 
Crawford. An alternative scheme 
ties the transformer to the main bus 
but with the generator disconnected. 

Other two orders include an 
11,000-amp rated bus for Indiana 
& Michigan Electric Co’s Breed 
Station, and a 10,000-amp rated 
bus for Ohio Power Co’s Philip 
Sporn Unit No. 5. 


Single-Pole Reclosers 
Protect 46-Kv Lines 
Two 46-kv single-pole automatic 
circuit recloser  installations—be- 
lieved the first of their kind in the 
U. S.—were recently put into serv- 
(Continued on page 72) 
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ALLIS-CHALMERS = 25 years of °/s Regulator Leadership 
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Plan 
to stay 








ahead... 


MODERNIZE! 











REREGULATE 
















ever) Here are 4 steps to 


WwEE-M » 


sca.» increased revenue! 


“Engineered regulation” provides added revenue — improves 
service while cutting regulation cost as much as 50%. Each 
single volt increase in average voltage on a feeder (toward 
the optimum) means $1 per customer per year increased 
revenue. At the same time “engineered regulation” is lower 
cost regulation. 


Four basic steps are 


1 Cut band width 3 Use low-cost %% 
to two volts. step regulators. 

2 Reregulate 4 Engineer to fully 
feeders. utilize Vari-Amp. 


Allis-Chalmers leadership and engineering experi- 
ence are ready to help you work out a four-step 
regulator program. 

Contact your nearby Allis-Chalmers office, or 
write Allis-Chalmers, Power Equipment Division, 
Milwaukee 1, Wisconsin. 


seinarememannateissinar nasil, ss 


Originators of %% Step Regulators 


ALLIS-CHALMERS 


Vori-Amp is an Allis-Chalmers trademark. A-5858 
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| ©) LABORATORY 
CONTROLLED... 





YOUR ASSURANCE OF 
HIGH QUALITY, LONG 
LIFE AND LOW COST 


Close laboratory control over 
each step in manufacture has 
established Crapo Galvanized 
Steel Strand as a product of 
highest quality and dependa- 
bility. You benefit through 
longer service life and lower 
ultimate costs. 





Heavy, uniform, tightly- 
bonded coatings of commer. 
cially pure zinc, applied by the 
famous Crapo methods, with- 
stand the punishment of con- 
struction, provide maximum re- 
sistance to corrosion and con- 
tribute to over-all economies. 


For OVERHEAD GROUND WIRE... 
CRAPO Weldless Galvanized Steel Strand 


y 8 


i 


























The most practical and economical strand for shielding transmis- 
sion lines against lightning. Maximum strength and high fatigue 
endurance, inherent in Crapo Weldless Strand, provide that extra 
safety factor so important in overhead ground or static wire. 

For GUYS and MESSENGER... 

Crapo Galvanized Steel Strand. Made to highest standard specifica- 
tions... a size and breaking strength to meet all practical needs. 
Contact your jobber or write for descriptive folder. 


STEEL & WIRE CO., INC. 
Muncie, Indiana 





Single-Pole Reclosers . . . 


(Continued from page 0) 


ice on subtransmission lines of Con- 
sumers Power Co 

rhe reclosers, built by Greensburg 
Division of I-T-E Circuit Breaker 
Co, protect lines that had relatively 
high interruption records because ot 
age, type of construction, and severe 
storm conditions. The lines, 3- 
phase grounded-wye, supply rural 
and urban loads primarily. 

Low installation cost was particu 
larly important in one of the recloser 
facilities. The units were mounted 
on existing poles, obviating the pur- 
chase of expensive land. Three 
group-operated air switches permit 
bypassing and isolating the three 
reclosers for maintenance and serv- 
Ice, 

At the other installation, the re- 
closers were mounted on founda- 
tions at ground level inside a fenced 
area. They are protected from volt- 
age surges by rod gaps. 

Phe self-contained reclosers make 
installation easy because they re 
quire no external power or control 
relaying. Tripping and_ reclosing 
are accomplished by built-in con- 
trols and operators. 


Line of Ultrasonic Welders 
Designed by Aeroprojects 


Aeroprojects Inc, a research or- 
ganization of West Chester, Pa., has 
developed ultrasonic welding with 
automatic timing for production use. 
Basic unit includes a high-frequency 
generator and metal-joining appa- 
ratus. 

Latest equipment is a portable- 
head spot-type welder (2 kw, 20-28 
kc) for welding materials such as 
used in truck cab bodies. A small 
production unit is a spot-type bench 
welder (100 w) to join different 
metals such as 0.002 in. aluminum 
wire to 0.005 in. silicon connected 
on copper strip, also join thin foil 
materials. 


NDA Solves Water-Sodium 
Separation Problem 


Barrier and structural materials 
for the Sodium Deuterium Reactor 
are being tested in the experimental 
setup at Nuclear Development Corp 
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America’s 1200-acre Pawling, 
N. Y., laboratory. The 10-Mw SDR 
ng designed by NDA for the 
\tomic Energy Commission. It will 


linked to the Chugach Electrical 
\ssociation’s system in Anchorage, 
Alaska 
fest results indicate the barrie1 
tube arrangement proposed for the 
SDR appears adequate for main 
ining separation of simultaneous 
odium and water leaks until they 
detected and corrective action 
ipplied 
In addition to its test facilities for 
SRD, NDA has the only industrial 
vately owned heavy water re- 
h reactor at its Pawling site 
It went critical Nov. 5. 1958 


MANUFACTURERS BRIEFS 


Dow Chemical Co has developed a 
new epoxy resin for applications 





equiring greater heat resistance 
nd heat stability. It is called epoxy 
ovolac and is based on epichloro- 
ydrin and novolac. Typical uses 
in hign strength adhesives for 
ietal fabricating, and in glass rein- 
ced laminates for — structural 
ped and printed circuits. 


S. Morgan Smith Co, York, Pa., has 
acquired by Allis-Chalmers 
Mig Co, Milwaukee, Wis., in ex- 
inge for A-C common. stock 
SMS facilities become A-C’s hy- 
lraulic turbine division. Beauchamp 
Smith, president of the Smith Co 
las been appointed general manager 
the hydraulic turbine division 


Federal Pacific Electric Co, New- 
rk, N. J., has acquired Economy 
Fuse and Mfg Co, which maintains 
ants in Chicago and Palatine, III. 
Capital assets and subsidiaries of 
Economy will be exchanged during 
his month for 97,750 shares of 
Federal Pacific common - stock. 
Economy’s Montreal subsidiary will 
be combined with FP’s recently 
formed complete-line Canadian or- 
ranization. 


Leeds & Northrup Co has received 
a $60,251 contract from Southwest 
ern Electric Power Co for general 
instrumentation, panels, and auto- 
matic combustion control equip- 
ment. The equipment will be in- 
Stalled at Arsenal Hill Station. 
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(Dual-Element) " 
The General Purpose ~ 


*Interrupting Capacity 
25,000 Amps. A.C. os) 


This is the first low voltage fuse with a published inte1 
rupting capacity of 25,000 Amps (15,000 Amps. mort 
than required by U.L. Standard for fuses.) For real 


protection use it in place of all ordinary types of fuses 


SHAW 


© DUAL ELEME 
z 


52 600 vours on 
E 
4 
e 





HIGHER INTERRUPTING CAPACITY. 25.000 A 
(a 250 V & 600 V. Handles short-circuits 215 
times larger than ordinary fuses. Expands fuse ap- 
plication into 25,000 Amp. zone, Use it on bus 
plug-in duct, bus-ways. feeders, motor control 


panels, branch circuits 


LONG TIME-DELAY. Safely starts heavily loaded 


motors without blowing. Prevents circuit “outage 





caused by heavy motor-starting currents or load 
swings, Provides “matched” protection for you 
motors. 

COOLER OPERATION. Runs cool because of silver- 
plating and low [?R losses throughout. Opens at 
286° F. or 500° lower than ordinary zine 
links. Ideal for distribution and panel 

boards. motor branch circuits, 


knife and enclosed switches. 


* U.S. Patent Nos Insist on TRI-ONIC. 


749 — 2,300,620 


232171) Ask for TRI‘ONIC Bulletin today. 





© The Chase Shawmut Co. 1958 
SS Trionlfe) - “lake At The Sexileh.” 
S rue CHASE-SHAWMUT co. 


“ 374 MERRIMAC STREET + NEWBURYPORT, MASSACHUSETTS 
Subsidiery of |-T-E CIRCUIT BREAKER CO., Philadelphia, Pennsylvania 
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Skilled construction men 
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The Keonomy of Experience 


Operating within established budget limits in the 
design and construction of a power project, large 
or small, calls for experience of the highest order. 
Only this can effect cost and timesaving advan- 
tages — and still assure the smooth teamwork 
needed in design, purchasing, expediting and 
construction. 


Making experience pay dividends to the client 


on _— Raye peor gy MRE RE ~— 
f i ~ i ‘TY 
Seagal teen Sag . wtcay Ss a 


me Be ramen ll Wes ass v 








has been demonstrated on such projects as design 
and construction of hydroelectric and thermal 
plants and responsibility for installations that sup- 
ply heating and process steam. 

Let our skills and creativity augment the engi- 
neering facilities of your organization. Put to your 
service the advantages offered by United Engi- 


neers, with its 75 years’ experience. 


m8 on 
5 pec : ie = & wf 
nua Fst > : : a > “Wate 
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a high voltage substation harness- 
that serves homes and industries. Painting by Stanley Meltzoff. 
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mak Dh ating 


Hard Look at Regulatory Climate 


“There must be an improvement in the broad field of regulatory relations,” 
Robert S. Quig, manager of Ebasco Services’ Rate Department, told the New 
York Society of Security Analysts late last month. Regulatory authorities must 
be convinced that the tremendous future growth in utility service can be 
financed only if the utilities are able to earn an adequate rate of return, said 
Quig. He gave the analysts an up-to-the-minute picture of the regulatory 
climate in each of the states, and outlined trends in ratemaking. 
if 

The fair value principle is today prohibited by law in only one state, Quig said. 
Wording of other state laws ranges all the way from “shall consider evidence 
of present value” through “may consider evidence of present value” to “shall 
consider every fact which in its judgment may or does have any bearing on 
such value.” Only Maine has legislation prohibiting demonstration of fair value. 


But fair value has not been so popular with the commissions. Many have 
quoted the Hope decision, involving a natural gas pipeline under a federal 
statute, as a basis for establishing an original cost depreciated rather than a fair 
value rate base—even though their state statutes prescribe a form of fair 
value. After the Hope case, many decisions thus disregarded the basic legal 
rights of the utilities. Yet few utilities dared to take the commissions to court. 


The courts have shown less hostility to fair value than the commissions. In 
reaffirming a state law calling for fair value, the Montana Supreme Court put 
it succinctly: “The Hope case is not binding upon the Public Service Com- 
mission of Montana. Its actions must square with the Montana statutes and 
f the decisions of this court.” Where commissions or city bodies have failed to 
' grant fair value in accordance with the statutes, several state courts have 
reversed them. Among ten such cases in the last three years, the Supreme 
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Fair value accorded by commission 


ja> Lib. Dep. savings normalized for accounting 


co Normalization, credit to depreciation reserve 


> Normalization for rate making 


Rate of return raised to counteract erosion om Actual taxes for rate making 


End-of-period or forward rate base 
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Court of Iowa minced the least words in its opinion on the gas rate case 
between Iowa-Illinois Gas & Electric Co and the City of Fort Dodge: “The 
arguments against fair value are all ones of expediency, not ones of justice or 
fundamental fair treatment.” 


Utilities today are being accorded fair value treatment in 16 states. 
above shows the regulatory climate—state by state—as to fair value and other 
regulatory concepts. Many commissions have recognized the realities of infla- 
tion by using a “forward rate base” approach. No less than 21 state com- 
missions have used end-of-period rate bases and have in some cases projected 
rate bases at least six months ahead. By allowing recent or projected plant 
additions in the rate base, this approach does give the utilities immediately 
needed revenue. But it does not develop a single dollar of fair value for all 
plant dollars that have been committed at lower price levels. 


The map 





Another twelve states have added a fraction of a percent to the rate of return 
in order to counteract the erosion of return as prices keep rising. The California 
PUC recently authorized General Telephone Co to increase rates based on a 
7.1% initial return (on a forward original cost rate base) although they found a 
6.6% rate reasonable. The commission felt that rising costs would whittle down 
the initial 7.1% rate of return to an average of 6.6% over the period. Other 
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states which have tried in varying degrees to overcome this erosion due to 
regulatory lag are shown on the map. While Quig acknowledged these ideas as 
sincere attempts to allow utilities an adequate return, he urged all utilities to 
include proof of fair value in their rate case presentations. 


The stormiest present regulatory issue is how to treat liberalized depreciation. 
Under Section 167 of the Internal Revenue Code of 1954, industrial and utility 
taxpayers are permitted to apply the sum-of-the-years-digits or the declining 
balance method of depreciation to facilities built after Dec. 30, 1953 in comput- 
ing federal income tax liability. When regulated utilities elect to use liberalized 
depreciation, how is it to be handled for rate making purposes? 


Regulatory treatment of this controversial item falls into two categories: First, 
the orders that have been issued in the states directed at accounting procedure. 
Second, and more important, actual rulings in rate cases. 


For accounting, five states! have either authorized specific utilities or directed 
all utilities to normalize taxes and to use a restricted or appropriated surplus 
method in recording the tax deferral. Fourteen states* have ordered the 
normalization of taxes and prescribed a tax reserve method. Five other 
states? have permitted, upon application by specific companies, the normaliza- 
tion of taxes and the use of either method. 


The Wisconsin PSC has approved an accounting method which differs sub- 
stantially from the techniques adopted by the other state commissions. Wiscon- 
sin provides for a charge to depreciation expense and a credit to depreciation 
reserve (in addition to depreciation computed on a straight line basis) equal 
to the reduction in federal income taxes resulting from the use of liberalized 
depreciation. 


For rate making, seven states‘ have permitted full normalization of taxes. In 
these states normalized taxes have not only been allowed as an expense, but 
have been left in the rate base. Six more states® have allowed taxes to be 
normalized, but have either deducted the tax reserve or restricted surplus 
from the rate base or have considered this amount as interest-free capital in 
determining rate of return. Eight states® have ordered use of actual taxes. 


Three state courts have sustained their commissions’ rulings. The Hendrix 
County Circuit Court upheld the Indiana Commission in its order permitting 
normalization, while the Supreme Courts of Maine and Pennsylvania have 
sustained commissions ordering the use of actual taxes. 


The intent of the U. S. Congress in enacting Section 167 was stated plainly in 
reports of the House Ways and Means Committee and the Senate Finance 
Committee: “. . . The faster tax writeoff would increase available working 
capital and materially aid growing businesses in the financing of their expan- 
sion. For all segments of the American economy, liberalized depreciation 
policies should assist modernization and expansion of industrial capacity, with 
resulting growth, increased production, and a higher standard of living.” 


In spite of this clear statement of intent, there has been some agitation to 
compel utilities to pass on all benefits directly to the rate payers. The Cali- 
fornia PUC is now holding hearings to determine whether or not utilities in 
the state will be deemed to have taken liberalized depreciation when in fact 
some of them may not have taken it (EW, Nov. 3, 1958, p 95; and Jan. 12, 





1 Alabama, Colorado, Florida, Virginia, and West Virginia. 4 Florida, Indiana, Louisiana, Massachusetts, Nevada, Oklahoma, 
2 Arkansas, Georgia, Illinois, Indiana, Kansas, Louisiana, Massa- and Wyoming. 
chusetts, Minnesota, Nebraska, New Hampshire, New Mexico, 5 Georgia, Illinois, Kansas, Kentucky, Michigan, and Ohio. 


Ohio, Tennessee, and Vermont. 


6 Maine, Missouri, New Hampshire, New Jersey, New Mexico, 


3 Kentucky, Michigan, New Jersey, Oklahoma, and South Carolina. North Dakota, Pennsylvania, and West Virginia. 
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Millions of Dollars 
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1959, p91). The Maine PUC ruled Dec. 30, 1958 that Bangor Hydro-Electric 
Co’s revenue requirements should be computed to reflect the use of liberalized 
depreciation “even though the company elects to pay a higher tax than it is 
liable for.” In dissenting from this ruling, Commissioner Allen said: “ 
It is unwise for this commission, at this time, to enter openly into an area 
which is a prerogative of management and management alone.” And the 
Pennsylvania Supreme Court recently upheld Manufacturers Light & Heat Co’s 
right to use straight-line tax depreciation with the words: “We do not believe 
. that it would be proper to require, as a matter of law, this utility or any 
other utility to use a particular method of depreciation in computing the federal 
income tax allowance when the law permits use of any of several methods.” 


Commissions generally are coming to realize that utilities must raise rates to 
keep up with rising costs. Rate structures are properly being allowed to include 
rates promotional enough to sell new customers while still giving adequate 
investment protection. At the same time, more emphasis is being placed on 
fuel clauses, tax clauses, and other means of automatic escalation in order 
to provide prompt and effective regulation. 


Electric Companies’ Rate Increases 
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During 1958 electric utilities received some $76 million in rate increases. At 
the end of the year, however, there were still some $92 million of electric rate 
increases pending. Costs are still rising. It is clear that utilities have much 
work ahead of them in showing the commissions that rate increases sought are 
in the customers’ ultimate interest. Quig summed up the job ahead: 


“The primary mission of the utility industry is to render adequate service to 
its customers at just and reasonable rates. To help accomplish this mission, 
management has the continuing responsibility of keeping the regulatory authori- 
ties adequately informed as to the financial and economic requirements of the 
utility. Management would be derelict in its duty both to customer and investor 
if it did not initiate rate adjustments which are required to maintain adequate 
service. The regulators, on their part, need to consider their responsibilities 
from a more objective point of view, and formulate workable policies founded 
on good law and sound economics. The commission staffs need to give more 
attention to . . . ‘the Big Picture’ and ‘to stop making a fetish of accounting,’ 
as the late Mr. Justice Jackson termed it in the Hope case decision. 


“In the long run, it will be in the customer’s interest to pay some additional 
pennies per day in order to secure for the utility the financial stability and 
operating capability essential for proper discharge of its public responsibilities.” 
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you can count on quality performance 


asco offers many consulting ser- in a wide variety of appraisal 
‘es to industry. In each you'll situations. 


ind the same stamp of quality that 
listinguishes the plants Ebasco 
lesigns and builds. 


In making appraisals for your com- 
pany, Ebasco’s appraisal engineers 
augment their broad experience 
with that of other Ebasco special- 
ists in their particular fields. 

For more information, write for 
our booklet, ‘Appraisal Services” 
Address: Ebasco Services Incorpo- 
rated, Dept. M, Two Rector 
Street, New York 6, New York. 


One of these consulting services is 
appraisals. Ebasco’s appraisal en- 
gineers have worked with many 
companies in establishing valua- 
tions for purposes of sale, purchase, 
condemnation, claims, depreciation 
studies, rate base determination— 


CONSULTING ENGINEERING * DESIGN AND CONSTRUCTION °¢ FACILITIES PLANNING 

FINANCIAL AND BUSINESS STUDIES * INDUSTRIAL RELATIONS * INSURANCE, PENSIONS 

AND SAFETY * PURCHASING, INSPECTION AND EXPEDITING * RATES AND PRICING * RESEARCH 

SALES AND PUBLIC RELATIONS * SYSTEMS, METHODS AND BUDGETS * TAX * VALUATION 
AND APPRAISAL * WASHINGTON OFFICE 


ELECTRICAL WORLD e February 9, 1959 


formation, 





Challenging career opportunities are avail- 
able for qualified engineers. For further in- 


write to our Personnel Director. 


"Basta = 


«? 


Sines. congas 


NEW YORK - CHICAGO 
DALLAS - PORTLAND, ORE. 
SAN FRANCISCO - WASHINGTON, D.C. 
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New Equipment 


(For additional information, use Reader Service form, p 83) 





Capacitor 


Racks 


made of welded aluminum reduce equipment 
veights by as much as 11%. The units permit easiet 
installation and reduced weight per kvar on poles. Use 
welded aluminum maintenance 


costs because of its corrosion resistance, long life serv- 


t the rack reduces 





ice characteristics and high strength. Equipment is avail 
able in In-Line and Multi-Row assemblies in ratings 
from 150 to 600 kvar for use on distribution systems 
of 2.3 to 13.8 kv. 

Sangamo Electric Co, Springfield, Ill. 


Welded Bushings . 


... are available on network transformers. 


Made of 








alumina, the bushings have a tensile and compressive 
Strength more than five times that of porcelain. The 
new bushings permit lowering the transformer throat, 
reducing the overall height of the transformer-protector 
combination. Welding eliminates the need for bulky 
clamping structures, and the new bushing is entirely 





Power Fuses... 


.. + Offer full range of protection from 7.5 to 161 kv. 
[hree types are available: Type BP heavy duty, with 
ratings from 7.5 to 69 kv, 100 and 200 amp; Type MP 
extra-heavy duty, with ratings from 46 to 161 kv, 100 
and 200 amp; and Type HP extra-heavy duty, with 
ratings from 7.5 to 69 kv, 300 and 400 amp. They 
employ expendable caps and boric acid arc-quenching 
fuse element construction. Type MP is shown. 
Southern States Equipment Corp, Hampton, Ga. 


(More New Equipment on page 82) 





within the throat and does not extend into the tank. 
General Electric Co, Schenectady 5, N. Y. 
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Now Avatilable! 


THESE GENERAL ELECTRIC SALES TOOLS CAN 
HELP YOU MAKE THE MOST OF YOUR LIGHTING MARKET 


. 
LIGHT FOR LIVING— General Electric offers utilities the Acad- 
emy of Lighting Arts—a series of 12 instruction courses in 
' residential lighting. Twenty-six utilities now use the program; 
a hundreds of graduates are already putting their newly acquired 
AS knowledge to good use, 
GOOD LIGHTING IS GOOD BUSINESS—G. E. also offers a 
number of very effective promotional kits to htlp you sell light- 
-- . ing to your commercial customers. These kits pin-point some of 
the most profitable markets for improved lighting in your area 
. . supermarkets, bowling centers, offices, and the makers and 
users of lighted signs. 
SEE BETTER, WORK BETTER — Most industrial plants and ware- 
[ ( ecaecnape > oar houses have lighting that needs improvement. The G-E ‘‘See 
am: : Better, Work Better’’ Kit and sound slide film will help your 
i i sales personnel bring it about. Kits contain everything needed 
to carry out a practical and effective campaign for good lighting. 
} CALL OR WRITE your local G-E Large 
Lamp Representative for more informa- 
i tion on any of these profitable, market- 
i building programs. General Electric 
j Co., LargeLampDept. EW-29, NelaPatk, Progress ls Our Most /mportant Product 
= &§ Cleveland 12, Ohio. 


GENERAL @@ ELECTRIC 
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Flexibility 


Pairs of stationary 


Dependability 

Self-cleaning, wip- 
ing action assures 
positive contact. 
Rotating segments 
provide positive ac- 
curate positioning. 


contact fingers are 
mounted on indi 
vidual phenolic 
blocks 
ments or additions 
can be done quickly. 


Accessibility 

Snap-on cover, re- 
movable from sides, 
top or back, re- 
duces mounting 
depth. Contacts are 
instantly accessible. 


LONG LIFE... 


the big advantage in Allis-Chalmers 


control and 
instrument switches 


Allis-Chalmers rotary switches are designed to 
perform dependably under the severest operating 
conditions. Self-cleaning, wiping action assures 
positive contact at all times; high compression 
spring provides excellent contact pressure; high re- 
sistance insulation between contacts is impervious 
to humidity. 

Regardless of your application, Allis-Chalmers 
has a type of switch to meet your needs. Many 
handle designs and various colors also are avail- 
able. For more complete information, call your A-C 
representative, or write Allis-Chalmers, General 
Products Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


Replace- 
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Insulators .. . 


... With NEMA gray glaze are nov 
available. The gray glaze distin 
guishes 25,000-lb _ ball-and-socke 
insulators from standard, brown 
colored, 15,000-Ib insulators. Iden 
tification is certain and easy, anc 
the possibility of coupling insulators 
of different strengths into the samc 
string is eliminated. 

A. B. Chance Co, Centralia, Mo. 


Oil Switches .. . 


. in a full line are now available 
lhe ESCO Load Break Oil Switche 
are Offered as 2, 3 or 4-way, 3-pole 
in 7.5 and 15-kv, 400-amp ratings 
Tanks 1%4-in. welded steel 
pressure All componen 
parts are of standard design, inte! 
changeable within like ratings, anc 
include provisions for padlocking 
key and electrical interlocking. Sta 
tionary, link, and floating contact: 
are silver plated.’ 

ESCO Mfg Co, Box 1039, Green- 
ville, Tex. 


are of 
tested. 





Meter Socket .. . 


. - . has open top 1/0 connectors. 
The Octagonal Meter Socket also 
features single or double neutral, 
two or three hubs from %4 in. 
through 2 in. conduit sizes, and 
deep drawn and expanded alumi- 
num can for greater room. The 
socket is UL approved for 100-amp, 
600-v operation. 

Anchor Mfg Co, Manchester, N. H. 


ELECTRICAL WORLD 


cae end “hams 


— 





Reader 
Service 


Fast, convenient, dependable 


precision wave 
. analyzers 





For additional information on new 
products, supplies, and services in this 
issue, the Manufacturers Editor of Elec- 
trical World offers his facilities. Check 
items in which you are interested in 


for wave analysis, wire carrier and 
microwave subcarrier measurements 


list below: 
OV 
NEW EQUIPMENT 
mn INET 6a5' ns a aries Racks 
ni Gey anne ree er ee Bushings 
NC ‘ 
a Southern States...........Fuses 
me Chance yj aelaieve oe a oS 
ESCO: . a .... Switches 
ANCHION . ..<. 5. ss. Socket 


OTHER 








Sierra 121A Wave Analyzer is a double superheterodyne receiver cov 


le ering 15 KC to 500 KC. It provides data directly in volts and dbm at 

1e 600 ohms, and offers high selectivity required for single sideband car Manufacturers Editor 
le ri€r measurements 

gs Sierra 158A Wave Analyzer is similar to Model 121A but covers 500 E| tri | ld 

e] KC to 10 M¢ ecirica Wor 


-n Both instruments have ? db accuracy, spurious response at least 5 


330 W. 42nd St. 
New York 36, NY. 


el db down, and signal measurement range of 77.5 Hv to 97.5 volts. Avail 


nc able for either cabinet or relay rack 


lounting 


Frequency-selective carrier-frequency voltmeters 


, ‘ ¥ Note: Requests must be received within 
and 800 KC, Sierra offers five accurate, stable tuned vacuum tube *K 4 ’ 


four weeks of publication date, accom- 
panied by complete information speci 
fied. This service cannot be offered to 
readers in foreign countries or to com 
petitive manufacturers 


-n- voltmeters. All are direct reading in voltage and dbm at 600 ohms 
from —80 dbm to +42 dbm. All feature built-in calibration oscilla 
tors, level calibration circuits, aural monitoring jacks, and (except 
103B) precision spiral scale dials. All are ruggedly constructed of 


quality components for long operating dependability 



























































Ip, Safes representatives in Major Cities 
Canada: Atlas Radio Corporation, Ltd., Toronto, Montreal, Vancouver, Winnipeg 


H Export: Frazar & Hansen, Ltd., San Francisco, New York, Los Angeles 
. 


SPECIFICATIONS — SIERRA VOLTMETERS NN 
i] 
Mod Frequency Selectivity Accuracy [Direct Reading in dbm | TITLE — 
! Tr 
ode Range—ke | Down 3db | Down 45db Frequency | Measuring | Balanced | Unbalanced DEPT 
4. — —— —4 . 
101C 20-500 + 550 cps| + 2900 cps Note A + 3db | 90 | 
: 1038t 3- 40 | + 400 cps| + 3000 cps O.5ke| + 3db | | COMPANY 
104A 5-150 | + 300 cps| + 1500 cps| + 1 ke + 3db | ADDRESS 
ms + 3 ke + 2 db 135 ohms] 
108B 15-500 + 550 cps 2900 cps Note B Note C | Note D | 600 ohms 
114A 100-800 + 550 cps} + 2900 cps} Note A + 3db | Note D | 600 ohms 
t Contains carrier re-insertion oscillator for monitoring suppressed carrier systems 
Furnished with planetary drive dial. Note A. Ranges from + 2 KC at low end of 
: dial to + 3 KC at upper end. Note B. + 1 KC in the 48 KC to 256 KC region. Note 
Cc. + 1 db for + 30 db to —40 db attenuator steps on 135 ohm balanced meas- 
rs. } urements. Note D. All models may be converted for 135 and 600 ohm balanced line FOR: 
iso measurements by convenient plug-in bridging transformer, Model 130D 
oy Reference . Sai eh aa ae aaa 
al, 
: , Data subject to change without notice. 
im. § 9 SOR «oa ca dase boas 
f e . . 
nd Sierra Electronic Corporation ; 
j ‘di . ; Wes ool haem Cavceanad oa ae 
ni- \ A Subsidiary of Phileo Corporation 
h 4694R Bohannon Drive ° DAvenport 6-2060 DR. bo pee eeaneuwmene% 
v } Menlo Park, California, U.S.A. 
} 
r 
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News About People 





Memphis Elects Top Officers 


James Ray Morton has been elected president of the Memphis Light, 
Gas and Water Division, succeeding the late Thomas H. Allen. Neander 
W. Wade has been appointed vice president. Both appointments are until 
June 1, 1960. 

Morton had been vice president since 1955. 
1938 after graduation from the University of 
junior engineer, he later served as assistant to the design engineer, design 
engineer, primary engineer, assistant substation design engineer, chief sub- 
station engineer, and system engineer. 

He is a member of the American Institute of Electrical Engineers and 
the Tennessee Valley Public Power Assn, and a director of the American 
Public Power Association. 

Wade joined the division in 1922 to make a study of stores inventory 
The next year he transferred to the Accounting De- 
From 1926 to 1935, he was in 


He joined the division in 
Tennessee. Starting as a 


and cost accounting. 
partment in charge of general accounting. 
charge of the financial affairs, accounting, and administrative work. 

He was then appointed secretary to the Board to act as treasurer, finan- 
cial officer and director of the Accounting and Business Administration of 


the division 
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IN CORROSIVE AREAS, WE USE 
ROZONE 


ROSEAL JACKET !S TOPS AGAINST 
OIL, CORROSIVE FUMES,AND MOST 
CHEMICALS 





ROSEAL POWER CABLE .THAT 

















{ | LOOK,MACK.. 

| EASIEST- PULLING JACKET YOu 
CAN GET. BENOS EASY, TOO... | 
EVEN AT BELOW ZERO 

TEMPERATURES } 


i Bel 


© > 4 




















ROSEAL JACKET CAN TAKE IT! YESSIR, 


EE HOT AND MUGGY! BUT ROME'S 
WHEN WE NEED DEPENDABLE POWER | 


IN CORROSIVE ATMOSPHERES, WE 
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A&FP Elects Two Presidents 


\merican & Foreign Power Co Inc has elected presidents 
two of its foreign affiliates. R. Vaughan Sear is the new 
‘sident and general manager of Empresas Electrica de 
Ciuatemala, and M. Claire Titus has been named president 
nd manager and a member of the board of directors of Cia 
\nonima Luz Electrica de Venezuela 
Sear, who resigned as vice president of employee relations 
Ebasco International Corp, has succeeded Stephen A. 
Hammond, Jr., who will join the corporate secretarial de- 
irtment of Ebasco International. Titus, who relinquishes 
: duties as assistant to the president of American & Foreign 
ver Co, has succeeded Rudolph T. Lucke who retired. 


production. Formerly manager ¢ 


Dohr has been with Moloney 











" | ROZONE-ROSEAL naaieall 
: L MOISTURE BETTER THAN ANY 


| OTHER NON METALLIC JACKET! 





AND IT MEETS U/t FLAME 
TEST REQUIREMENTS,TOO ! J 














Available in voltage ranges through 15 kv Rozonc- 
Roseal preferred power cable may be installed in air, 
conduit, underground ducts, or directly in earth. Your 
choice of premium ozone-resistant insulations: Rozone 
oil-base) or Rozone A (butyl-base). For complete in- 
formation, contact your nearest Rome Cable representa- 
tive and ask for Bulletin RCD-700. Or mail the coupon 
today. 


ROME CABLE 
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Dohr Named VP at Moloney Electric 


Moloney Electric Co has promoted J. M. Dohr to vice president in charge of 


yf the power production department, he replaces 


C. G. Duenke who has started his own firm. 


for 31 years, working in the manufacturing, engi- 


S 


neering, and production departments. 
In his new position, he will be responsible for the operation and management of 
the power, distribution, and electronic transformer production departments 


A matter of FACT 





Photo of conventional rubber spec- Photo of Rozone specimen after 
imen after short-time ozpne test. long-time ozone test. 


Rozone insulation is high in dielectric and impulse 
strength and has excellent resistance to corona and 
ozone cutting. 
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Company . 


Address . 


| FREE BULLETIN describes the benefits of Rome’s | 
preferred high-voltage power cables. ; 
| ROME CABLE CORPORATION | 
| Department 719, Rome, New York | 
| Please send me a copy of the new Rome Cable | 
| Bulletin RCD-700. | 
| | 
| OE oii etait te ST | 
Title . 
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Investigate... 


tt of o i 


LOAD BREAK 
OIL SWITCHES 





and 
Power 


Substations 


Load Centers, Unit 
Other Outdoor and Ir 
Distribution Needs; 


door 


Sectionalizing and Isolating Overhead, 
Outdoor Power Distribution Systems 


Balancing Underground Cable and/or 


Subway Power Distribution Circuits 


They offer... 
Simplicity in Installation; 
Flexibility in Operation; and 


with 
Highest Degree of Safety 


Economy in Cost 


In Standard Designs of 
2, 3 or 4 WAY, 3 Pole; 
7.5 & 15 KV, 400 Amps 
& Capacity 
Built 


Special Design Custom 








ESCO UNIT 
SUBSTATION 
All ESCO Except 
Oil-Fused Cut Outs 
& Secondary Break 
ers. 






Write 


ESCO MFG. CO. 
P.O.Box 1039 Ph. GL 5-6234 


Greenville, Texas 








Factory for Catalog. 





PERSONAL BRIEFS 





William K. Brownlee has been ap- 
pointed power pool manager for 
Southern Services, Inc, and will be 
responsible coordinating the 
power supply operations of the Ala- 
bama, Georgia, Gulf and Missis- 
sippi_ Power Companies, and the 
Southern Electric Generating Co of 
Southern Co system. F. G. 
Hamner has become system plan- 
ning engineer, responsible — for 
planning, studies, and analysis of 
special problems relating to trans- 
mission and = distribution system 
additions and improvements; N. F. 
Williams, assistant to the president, 
will act consultant on founda- 
tion problems and hydro projects; 
O. E. Charlton has become system 
electrical engineer and will coordi- 
nate the work of the System Plan- 
Section. 


for 


the 


as 


ning 


Dwight C. Van Meter has been 
elected vice president in connec- 
tion with New York Service ol 
N. W. Ayer & Son, Inc. Service 
supervisor for the Electric Com- 
panies Advertising Program, he 
now assumes major responsibility 
for Ayer service to ECAP 


Patrick L. McLaughlin has been 
named residential 
heating specialist for the Potomac 
Light and Power Co. 


electric space 


John V. Collis has been elected a 
member of the board of Louisville 
Gas & Electric Co. 


Roy A. Keene, Jr., has been named 
manager of the Crystal Springs 
office of Mississippi Power & Light 
Co, succeeding E. W. McGraw who 


retired. 


Joseph D. Ristroph has been pro- 
moted to system superintendent of 
production of the Virginia Electric 
& Power Co. 


Wahkiakum County Public Utilities 
District has named Mitchell Doumit 
as manager. 


Roy McKenzie, Sr., has been elected 
vice chairman of the Electric Power 
Board of Chattanooga. 


Puget Sound Power & Light Co has 
named Dave Knight superintendent 
of system operations. 


Gene Bush 
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All Kidding Aside — 
They Are Better Made! 





Compact! 
Efficient! 








PLASTIMAYD 
<— MANHOLE 
; . GUARD COVERS 
: @ FULL PROTECTION 
| Without Light loss! 
ee Durable, pliable, 20 gauge 
KRENE is rainproof. Trans 
| t—for i m light 
YS wondard Between ft nama 
hole fromes ot bottom, snap closures 
Spring-baor at top @ SAFE! Non-inflammable 


assures run-off 16,000 volts dielectric 
strength 

@ Watertight Super-Weld* 
seams stand rough usage 


W] 
@ RESISTANT to acids, oils, 
| alkalis. Fold and store wet 
5 et —won't rot, mildew 
VENTILATE @ One-piece tent weighs only 


9 pounds 
as needed. Snop 


front flap as 
desired 


PLASTIMAYD 


CORPORATION 
Portland 14, Oregon 


@ Soop and water cleans it! 


*™ 


2204 S. E. Seventh Avenue 


You’ve got to put it into YOUR 
HEAD first before you can take 
anything from it. And reading is 
the quickest, surest way. In the 
Electrical Industry that’s what 
Electrical World is for... to post 
you on events, new technology, 
problem-solving methods. Your 
name, residence address, and title 
on your letterhead will bring 52 
weekly copies to your home. The 
cost: $6—no need to pay now. 
- cia 

| Electrical World 

i 330 West 42nd Street, New York 36 N.Y. 
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Efficient and Dependable 


HELICOPTER SERVICE 


Experts in Line Patrol 
Right-of-Way Brush Control 
Material & Equipment Transport 


Cautious and experienced 
pilots available for every 
purpose—charter, lease, or 
on contract. Prompt service 
anywhere ! 


INLAND AIR LINES, Inc. 


Myrtle Beach, S. C. Phone HI 8-7059 
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has been named power planning 
engineer and Larry Hall, assistant 
) the operating manager. 


eattle City Light has named two 
ndustrial sales engineers: Joseph P. 
Recchi becomes supervisor of in- 
istrial sales section; and Arthur 
F, Turner becomes industrial de- 
elopment manager. 


R. G. Kenyon has retired as vice 
resident of Southern California 
Edison Co. 


. Elliott Green has been named 
ercial manager for the Spar 
g area of Duke Power Co. 


Thomas O. Michels has become 
insmission engineer of Consumers 
Public Power District. 


south Carolina Electric & Gas Co 
1as made the following appoint- 
nents: Frank C. Davis named gen- 
ral commercial manager; C. C. 
Lawson, appointed director of pub- 
relations; H. W. Weldon named 
inager of employee relations. In 
‘ Columbia division, J. T. Stepp 


s been made commercial man- 
er; Calvin H. Brown, assistant 
nmercial manager; E. L. Pres- 


y, division personnel representa- 

and A. J. Perrone, Jr., divi- 

n distribution engineer. In the 

irleston division, John T. Mun 

iy has been appointed assistant 

nmercial manager; L. O. Darby, 

lustrial utilization engineer; C. H. 

i ong, personnel director; and L. H. 
erry, district engineer. 


stern Shore Public Service has 
ted Luther T. Burbage secre- 
y-treasurer. N. Weaver Wolfe 
been named assistant secretary 
easurer; and Howard Hitch 
been appointed to the post of 
eral auditor. 


Roy A. Stroyeck has been promoted 
) district manager at Litchfield for 
illinois Power Co. 


Jack A, Palmer has been appointed 
director of public relations and per- 
sonnel of the Kentucky Power Co. 


Vernon C. Cole has been named 
production superintendent of The 
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for double assurance 
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is of quality 





—Another Progressive Step by PAGE! 

e Top quality of materials has al- 
ways been a distinguishing feature 
of PAGE Chain Link FENCE. This 
well-known value plus PAGE stand- 
ards of workmanship in fence erect- 
ing by members of the Page Fence 
Association have given continuing 
assurance of reliable protection and 
good appearance. Now another for- 
ward step adds to value certainty. 
Each newly erected fence will be 
identified by a PAGE ““REGISTERED”’ 
metal plate and a dated, numbered 
and signed Registration Certificate 


A PRODUCT OF PAGE STEEL & WIRE DIVISION, AMERICAN CHAIN & CABLE COMPANY, INC. 


will be given to the owner. Regis- 
tration of your new Page Fence and 
certification of its quality are assur- 
ance of long, dependable service and 
lasting satisfaction. 

PAGE will help you to choose the 
RIGHT fence for you from a wide va- 
riety of fence styles and four supe- 
rior fabric materials—including the 
new Acco Aluminized Fabric. For in- 
formation and name of nearest Asso- 
ciation member, write for Folder DH-26, 


Address: PAGE FENCE ASSOCIATION 


National Headquarters * Monessen, Pa. 


Unique Transformer Jack 
Lifts Full Capacity on Toe or Cap 





Exclusive design accounts for the 
success of this series of jacks. The 
roller bearing in the toe transmits 
eccentric toe loading to the flat 
milled surface on the stationary ram. 
This completely eliminates scoring 
action which is inherent in conven- 
tional toe lift hydraulic jacks. Lifts 
full capacity on both the toe or the 
cap. 


Double pumps provide both speed 
and power. A safety by-pass pre- 
vents overloading. Ideal for lifting 
heavy machinery and transformers 
with minimum jacking clearances. 
Can also be used horizontally. Write 
for catalog. 











Jack Capacit Neigh oe rave 
No. | me : , Lb. ; ae i Toe ary A 
Inches 
| | ) D Min. Ht. 1%4” hw ” 
TJ-10 10 54 11% 6 Width 3” 914"x8 
- — al Min. Ht. 244” iad 
| TH25 25 110 14 7 wrong 9x12 
)-50 50 «| (230 18 10 | Wiathsige | 1trx14%e 


Connecticut Light & Power Co. =| | 


Wilbur B. Couch becomes security 
co-ordinator, a new post. 
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CHECKLIST of BOOKS 


that: can — you i in your work 








| HECTA vm mar ECONOMICS 


st ana sis, earr 
uy- 
15 ius, 


I i I R, 
wood, Wes 248 pp., 


$10.00, 


PRACTICAL ELECTRICAL WIRING 


Residential, Farm and Indus- 





trial 
Hu = Richte cM smb . cE iter at, Aen. $6.95. 
ELECTRICAL ESTIMATING 
pelgacsg and preperation of feat bia sheet 
2nd Ed., 363° PP., 208 illus., $9.50. 
(] ELECTRICAL SYSTEMS DESIGN 
(_] STANDARD HANDBOOK FOR 
ELECTRICAL ENGINEERS 
_] NATIONAL ELECTRICAL 
CODE HANDBOOK 





N ut. I 
394 illus., $9. 00. 


10 DAYS' FREE EXAMINATION 


gag Hill Book Co., Inc., Dept. W-2-9 
7 W. 4ist Street, New York 36 


1OW 
ee Smith. 
Yeas pp., 


Abbott. R 


Assn, 9th Ka. 


Send me book(s) checked below for 10 days’ exar 
nation on approval In 10 da . 
bor I plu ¥ I r v ¢ 
ur nwan i t I paid We r 
i } t por 

ny eg ; 
}] Cayw Elec. Utility Rate Econ., $1 


Practical Elec. Wiring, $6.95 
Electrical Estimating, $9.50 
and—Elec, Systems Design, $6.50 
Standard Handbook for 


‘ 
| 

| 

| 

| 

| 

| 

| 

| 

| oo 

j McPartl 

0 Kr She oD 
| 

| 

| 
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wl « 
Electrical Enginee 


| SAD rena wey ae 


() Abbot Nat. Elec. Code Hindbk., 

(PRINT) 

Name 

Address 

City Zor Sta 

Compa 

Position .... 

For price and terms outside U.S. 

write McGraw-Hill Int’l., NYC W-2-9 
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Minor Materials System 


(Continued from page 58) 


a loading tactor comprised of a 
weighted average quantity of essen- 
tial minor materials to item 
of major material. Use this 
method is shown in the accompany- 
ing table. The  loading-factor 
method was selected because it: 

I. Ties in directly with general 
rules and specifications for stand- 
ard construction. 

2. Can be altered readily 


each 


of 


to in- 


clude new types of equipment and 


new methods of construction. 

3. Reflects fluctuations in main- 
tenance and operating accounts. 

4. Preserves the integrity of plant 
accounts. 

Stock slips for ordering major 
materials were modified to provide 
a small box in which an “X” is 
placed when the major materials are 
subject to the loading factor. This 
“X” serves as a flag to the Account- 
ing Department which then assigns 
major items to the proper accounts 
at a slightly inflated value. The in- 
crease in value is determined by the 
loading factor and covers the minor 
materials which are normally used 
with each major item. 

Because the loading factor is the 


heart of this system, great pains 
were taken to insure that it is an 


accurate and authentic representa- 
tion of the company’s current oper- 
ating practices. Extensive engineer 
ing studies were made to determine, 
to three decimal places, the average 
quantity of each item of minor ma- 
terial used with each item of major 
siesta Then loading factors were 


sted by making dry runs on rec- 
eer of a previous year’s operations. 
The dollar value of loading on 


each major item is computed by 
multiplying the latest prices by the 
weighted average quantities. 

This loading factor technique has 
the advantages of being easily adapt- 
able to changing conditions. For 
example, by changing the loading 
factors, new items of minor mate- 
rial may be added easily, and spec- 
ifications for standard construction 
can be altered. Also, adjustments 
for price changes may be made in a 
matter of minutes. 

Use of the loading factors pro- 
vides accurate accounts on a long 
term basis. No attempt has been 
made to control accuracy for any 
period shorter than one year. 
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—PROFESSIONAL SERVICES— | 





BLACK & VEATCH 
Consulting Engineers 
Electricity—Water—Sewage—Industry 


Reports, Design, Supervision of Construction 
Investigations, Valuations and Rates 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 








THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 
Steel Tower & Wood 
Transmission Lines 
Distribution & Maintenance 


175 Enfield St Hartford, Conn 








COMMONWEALTH 
SERVICES INC. | ASSOCIATES INC. 


Consulting and Design 
Engineers 
209 E. Washington 
Jackson, Michigan 





Management and 
Business Consultants 
300 Park Ave 


New York 22, N. Y 








ELECTRICAL TESTING 
LABORATORIES, INC. 


1, Elect Environmental, Photometric 


Electrical ronic, 
and Chemical Laboratories. Testing, Research, In- 


spection and Certification 


2 East End Ave. New York 21, N. Y, 








HOOSIER ENGINEERING 
COMPANY | 

| 

| 


Erection and Maintenance of 
Electrical Transmission and Distribution Lines 


1350 Holly Ave., Columbus 16, Ohio | 











JENSEN, BOWEN & FARRELL 
Engineers 


Investigations—Depreciation Studies— 
Cost Trends—Reports 
for Rate Cases, Security Issues, Regulatory and 
Accounting Requirements | 
Original Cost and Continuing Property Record 
Determination | 
Ann Arbor, Michigan 


Appraisals 








PIONEER SERVICE & 
ENGINEERING CO. 


Consulting and Design 

Engineers . Purchasing 

Specialists in Financing 
Accounting and other Operations 


231 So. La Salle St Chicago 4 











SANBORN MAP COMPANY 
Nation Wide Mapping Services 
@ Utility Area Base Maps 


@ Symbolized System Portrayal 


Atlanta New York - Chicago - San Francisco 








SARGENT & LUNDY 
Engineers 
140 South Dearborn St 


Chicago, Tl. 














TIPPETT & GEE 
Consulting Engineers 
Mechanical @ Electrical @ Thermodynamic 
Structural Design @ Studies @ Supervision 


Power Stations @ Transmission @ Distribution 
Industrial Plants @ Process 
North Second Street 


1333 Abilene, Texas 
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DISPLAYED RATE: UNDISPLAYED RATE: 
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i DESIGN ENGINEER TRANSMISSION 
C ELECTRICAL ENGINEER 
. 7 ee a » aati adil Growing multi-plant electrical manufac- TOWER LINE 
-] ! variec 7 er inc e . 
in alt turer has opening for EE or ME with 
; ; experience in designing electro-mechan- 
| you have had some experience in power ical devices for power industry. 
| systems operation and you enjoy using 
ote wn initiative to gain varied experience Location in small, pleasant mid-western Creative engineering graduate 
withor : : p | | community. Salary commensurate with ; - pee : 
thout being tied down to drafting table | my Y ny : x with electric utility tower design 
De y ability, outstanding employee benefits. 
Don't delay, contact personnel department . . P 
| Send resume of age, education, expe- experience, to work on varied 
- Rural Cooperative Power Association, rience. Replies confidential. engineering problems, dealing 
in- | Elk River, Minnesota . oie : 
P-9871, with complete transmission line 
© Top fringe benefits ®© Permanent position eet : i . M 
Y. ® Good starting salary ie design layouts, estimating line 
— costs, engineering-economic stud- 
ies, and assisting in the specifica- 
FOR SALE OUTDOOR LIGHTING SALESMAN tion and purchase of transmission 
| The man we are looking for is now emploved in line materials. 
| ABLE outdoor lighting sales, possibly in a_ utility or . ‘ 
. | C elsewhere in the electrical industry. He has ex- P-9896 Electrical W 
perience in contacting municpal engneers, utilities, ( ss. A ID 
FY architects, consultants, electrical contractors and , ) 2 r ae NX 
. Md: 300 MCM 3-conductor 5 Kv paper & jobbers. He is aggressive and looking for a chance ; 12, N. ¥ . ¥ 
i compact sector cable. Insulation .085 to substantially increase his income. We have such 
— juctor x .045” belt. Sheath .105” Ha 1 position with an immediate potential in and 
— »y lead. 3 reels, 1800 feet—-1 reel, 1500 around New York City. Your headquarters will be 
1 reel 1057-7/12 feet. Manufacturers’ at an excellent address in New York City, Vou will 
reports available. be given a good salary, a car, expenses, other com- 
pany benefits including insurance, and an excellent 
opportunity for commissions in an area vcaga Marat ENGINEER-DISTRIBUTION 
— i H product is in great demand. Your resume will b 
aS City Power & Light Company kept in strict confidence. Address replies to Graduate, 5-10 years experience in field 
pd | ° ° P 
Box 679—Kansas City 41, Missouri P-9857 E and office with systems 33 kv and be- 
: | F. C. Davis, Supt. of Purchasing N. M gan Ave., ¢ é il , , ‘ 
| low. Must be experienced in design and 
planning. Good opportunity with ex- 
| IRESS PRO \ REP BES To B N ° . ° s . 
| arte a . Ds - “y gg = ; panding consulting firm in Chicago. 
US F NATIONAL | NE iv YORK 6: P.O BOX 1 Send complete resume of education and 
| CHICAGO 11: N. Mich in Ave 
| YAN FRANCISCO 4: 68 Post 8 experience to Box 
CLASSI FI ED POSITION VACANT P-9623 Electrical World 
} 20 N. Michigsz Ave., Chicago 11, Il. 
4 Wanted—University graduate Engineer with = . no 11, 1 
a ADVERTISIN¢ it least fiv years experience oper ation steam | 
j |} electric ge ating static for res . 2 
| | | tio n Saven: ¢ ie] -e 
| for bringing business needs | Salar “, der ende ; RELAY MAN 
Opportunities to the atten- | 
: : SELLING OPPORTUNITY OFFERED Thoroughly experienced in cut in, test, and trouble 
on of men associated in ad- : shooting all types of modern protective relays, sub 
relnilaiiaiiiies ti : preci rp hina wanted for ole line speci of station control circuits, and Leeds & Northrup or 
_ anve, executive, man- saa” Wk cxateaiaan Sakae Weert similar tie line recorders, telemetering and toad 
agement, sales and_ respon- | World. : ; : | control devices. Must have proven record of ability 
ibl hni 3 : to work without immediate supervision. Excellent 
sible technical, engineering and POSITION WANTED } fringe benefits. Three step salary range: $3.13 — 
] operating capacities with the in- $3.17 — $3.22/hr, 6 mos. intervals. Headquarters 
= k g y Meter and Relay — with administra- small community in north central Florida. Some 
dustries served by McGraw-Hill tiv npg vo onal training and experi- travel. Age to 49. Present employer will not be 
j os , - res a challenging opportunity. Spe- : eal 
} publications. For advertising be and experience in a first rate contacted without your permission. 
, . , : t _in the testing and servicing Address complete resume of experience 
} rates or other information write rf ypes of metering and modern relay and education to: FLORIDA POWER CORP., 
€ qui pme nt, k gh voltage circuit breakers and P. ©. Box 4042, St. Petersburg, Fla., Attn: 
' ‘ Si oo | cent station apparatus. Best quality refer- Poe S. Herden, Empl. Mgr. 
— | Classified Advertising Division— | ence furnished. PW-9404, Electrical World. w ex a ar 
} + . 
' ° * . 
McGraw-Hill Publishing Co New and Used Equipment Available for 
y "9 
| POWER PLANTS, SUBSTATIONS, TRANSMISSION LINES AND CONSTRUCTION 
a ' ne. 4 Send for new list to 
“| | | 9200. ands, New York 36, N,v EBASCO SERVICES INCORPORATED 
— APPARATUS EXCHANGE Two Rector St., New York 6, N. Y. 
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Readers Forum 








“Time to Get Going” 


lo the Editor: 
Economist 
ments on 
easily 
p 49). 
Private power companies should 
use material like 
public informed 
Many friends would be gained by 
companies if the taxpayers 
knew and understood how the gov- 
ernment is spending their dollars 
As the going to be 
“hot” in Washington this year as 
never before, it is time to get going 
Don’t you think? 
William McKenna 
Chief Operator 
Sherman Station 
New England Electric System 
Rowe, Mass. 


Dean Russell’s com- 
[VA were excellent and 
(EW, Jan. 12, 


understood 


this to keep the 


these 


issues are 


When Co-ops Serve Industrials 


To the Editor: 

The Nov. 24th issue carried an 
item on the citation given Ohio 
Power Co by Hancock-Wood Elec- 
tric Co-op Inc. 

We wish to call your attention to 
an error in the article, with respect 
to the co-ops serving industrial cus- 
tomers before the agreement 
signed. The correct interpretation 
of that part of the contract Is: 

If subsequent to the date of this 


Was 


to furnish energy to an_ industrial 

customer at rates lower than the 

applicable filed tariff of the com- 

pany, company will bill co-opera- 

tive for this portion of the energy 

supplied at its applicable filed tariff. 
A. A. Armbrust 
District Manager 

Ohio Power Company 

Western Division 

Findlay, Ohio 


“Electrical” Vs ‘Electric’ 


To the Editor: 

With letter in 
quiring about use of “Electric” or 
“Electrical” (EW, Jan. 12, p 104), 
We abide by the American Stand- 
ard Definitions of Electrical Terms, 
published by the AIEE since 1941, 
Group 95, Section 90 (Page 251). 

Some dictionaries indicate these 
terms aS synonymous but usage in 
the electrical engineering field has 
in general been restricted to the 
Meaning given in the definitions 
above. It is recognized that there 
are borderline wherein the 
usage determines the selection. 

We have had no difficulty in 
applying the terms as above. 

I. M. A. Garcia 

Mer.-Electrical Design Operation 

Design Engineering Operation 
Construction Engineering 

General Electric Co 
Hanford Atomic Products Operation 


reference to the 


Cases 


“Electric” or ‘Electrical’ 


To the Editor: 

Answering Mr. Thornton’s letter 
in the January 12, 1959 Electrical 
World (p 104), I quote from page 
13 of Information for Authors 
(1945 reprint) issued by American 
Institute of Electrical Egineers: 
“The words ‘electric’ and ‘electri- 
cal’ should be used in their proper 
senses. Electric means containing, 
producing, arising from, actuated 
by, or carrying electricity or capable 
of so doing. ‘Electrical’ means re 
lated to, pertaining to, or associated 
with electricity, but not having its 
properties or characteristics. Ex- 
amples: electric power, electrical 
industry.” 

Although Websters Unabridged 
says “In many phrases either elec- 
tric or electrical may be used, but 
usage tends to prefer one or the 
other according to the noun with 
which it is used,” and recognizes 
such inconsistencies as “electric at- 
traction” and “electrical repul- 
son,” the AIEE definitions tend to 
precision in technical writing and 
should be followed wherever they 
do not conflict with well-established 
usage. 

Samuel S. Watkins 
Consulting Engineer 
3223 Netherland Ave. 
New York 3, N. Y. 
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He’s doing something eilse— 


ae 
a oa 


maybe he's putting up another one. 


Anyway, he did this job all alone 


li-teen shan $06 Windteet 


by himself. 


STRANDVISE is made 
strand sizes %e", Va", Ve", Ye", and “re” 
NO MATTER THE GRADE. 
Please pick your size, fill in 
the coupon and mail it today. 


Reliable Electric Company 
11333 Addison Street 
Franklin Park, Ill. 
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Me Xeliable: 

: WE DON'T BELIEVE IT BUT—we want to give 
ISTRANDVISE a fair trial. You may send 4 of them 
gsize ) without charge. Better send your instructions 
i Stalling and a catalog-price sheet, too. 

Sig ed ee 

] — — oer 
Co T pany —= 





Street No. 





City : ee 
In Canada: Hayes Steel Products, Ltd., Merritton, Ont. 
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guy was put \ 


up complete 
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before any A 
tensioning 
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bottoms up for top performance 


Moloney literally turns things upside down to assure tong life and trouble-free performance 
of its distribution transformers. As a final check, following a rugged series of automatic 
electronic tests to determine the equipment’s compliance with EEI-NEMA and Moloney 
standards, each transformer is inverted so that the oil presses against all sealing gaskets. 


Every point must be leak-proof, to keep oil in; moisture and other foreign matter out. 


This is just another example of how Moloney Electric Company designs and builds 
transformers to stay in service longer. Take advantage of Moloney’s more that sixty years 
of experience in the manufacture of only one product—transformers ... 


Make it Moloney All Along The Line. 


MOLONEY ELEcCTrRiIc cOMPAN Y 
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SALES OFFICES IN ALL PRINCIPAL CITIES + FACTORIES AT ST. LOUIS 20, MO., AND TORONTO, ONT., CANADA 








